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designs 
and builds 
complete 


IRDLER has broad experience in handling complete plant 

| projects .. . including design and construction of installa- 

tions involving very high operating pressures, high temperature 
reactions, and corrosive substances. 

Plants like this produce ammonia, ammonium nitrate, and nitric 
acid, Gases are handled safely and efficiently at pressures up to 
15,000 pounds per square inch. 

For ammonium nitrate or various other processing facilities, 
centralize design, engineering and construction responsibility with 
Girdler . . . and assure coordination and sound results, Call the 
nearest Girdler office for complete information, 





GIRDLER DESIGNS processes and plants 
GIRDLER BUILDS processing plants 
GIRDLER MANUFACTURES processing apparatus 


GAS PROCESSES DIVISION; 


Chemical Processing Plants Sulphur Plants 
Hydrogen Production Plants Acetylene Plants 


Hydrogen Cyanide Plants Ammonium Nitrate Plants 


Synthesis Ges Plonts Catalysts and Activated 


Plastics Materials Plants Carbon 


te GIRDLER Company, 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, Tulsa, San Francisco * In Canada: Girdler Corporation of Canada Limited, Toronto, Ontario 
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Your Memos to Us 





Many of you have commented on 
the changes you’ve seen recently in 
Chemical Engineering. Most of you 
say you like what we’re doing. 

Credit for these improvements goes 
to you subscribers who’ve taken the 
trouble to tell us what you like—and 
what you don’t like—about CE. 
We've converted your memos, com- 
ments and criticisms into statistics 
that’re helping us tailor CE more and 
more to your needs. 

The comments you jot down on our 
| readership questionnaires (which we 
7 send out each month to a rotating 
‘ sample of 1,000 subscribers) give us 
a good idea of the type of editorial 
t. material you like and want more of. 
r Then we try to get it, even if it takes 
a year or longer. 

Some of the suggestions you've 
passed along haven’t shown up vet; 
for one reason or another, we can’t 
follow all of them. But we do have 
several big improvements slated for 
the near future. Your memos help 
make CE a better publication. 





























. . . Are you better off working for a 





small company—or a big one? 


Chances are you’ve asked that question 
a dozen times. But did you ever get the 
kind of answer you wanted? 

Now here’s the dope—the pro’s and 
con’s—straight from the people who ought 
to know. CE’s editors made a survey to dig 
out what engineers think of their own (and 
the other fellow’s) pastures. 

Here’s what they say about pay, security, 
recognition—everything you need to weigh 


your own chances (Feature Article). 


ws 


Jet reactors now on the horizon? 
Sure looks that way, what not with all 

the hush-hush research work in the field. 

Here’s a roundup of what’s what today, 


what’s expected tomorrow ( Article). 


al 


How to put strain gages to work. 
Here’s a cheap and versatile little gadget 
—a jack-of-all-trades for measurement 


jobs—that’s creating a minor revolution in 


a 


Please turn page 














chemical plants as well as research labora- 
tories. Du Pont’s Bob Nolan now gives 
you his study on how strain gages can 


solve everyday problems (Feature Report). 
ee 
It’s here, your first refresher! 

Yes, this month we start our brand-new 
monthly series of “chemical engineering 
refresher” articles with a 6-pager on 
thermodynamics—a lucid, authoritative 
“refresher” on the principles of thermo- 
dynamics and how they tie together. 

We urge you to save Corrigan’s series 


from the very start. Then you'll have your 


own copy of this continuing, easy-to-read, 


refresher “textbook” (New Department). 


ws 


What’s the latest in new equipment? 

. a device to determine particle size 
of powders—fast, accurate; a centrifuge 
for removing air-borne solids—continuous, 
no screens; precast panels that cut wall costs 


one-third (Equipment News). . 


ws 
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WHAT'S HAPPENING IN CHEMICAL ENGINEERING 


Hydrazine Output Soars Upward 
Carbide Wins Again 

Tube-Ice to Tube Chemicals 
Industry Hires Captain Video 

New Metals and Alloys Plant 

New Vat Dyestuffs Plant 

New Use for an Old Plant 

Direct Process Boosts Yield 

Flow Factor—A New Tool 

Triple Treat for Aromatics Recovery 


PRO AND CON 


FEATURE ARTICLES 


Richard V. Reeves 

More on Rotating Phosphorus Furnace 
M. M. Striplin, Jr., G. H. Megar 
and J. M. Potts 

New Outlook for Chlorine Dioxide 
John Schuber and W. A. Kraske 


Jets and Rocket Motors in Process Units 
Paul B. Stewart and Frank Kreith 
How to Move and Meter Liquid Sodium 

E. R. Corneil 
Operate for Maximum Profit 
K. M. Mayer 


Heat Exchanger Costs Today—Ill 
Frank L. Rubin 


FEATURE REPORT 


Strain Gages 
Robert W. Nolan 


PLANT NOTEBOOK 


Leakproof Plastic Valve 
Oliver M. Hahn 
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Thermodynamics Principles—I 
Thomas E. Corrigan 
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Another Surge for Epoxies. 


PICTURED FLOWSHEET 
Medium Board 


YOU AND YOUR JOB 
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Zirconium 
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Novel Filter Design 
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8” Balanced Angle Valve, 
with Holo Plug, control- 
ling oil level on Gas-Oil 
Separator in Saudi Arabia. 
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Re 
i or 





aa 
a 
toad 










CuemicaL Encingerinc—September 1953 


more than 50 years 


Louisville 
dryers 


used throughout 
the world for 
great efficiency 


with low maintenance 


LOUISVILLE DRYING 
MACHINERY UNIT 


GENERAL AMERICAN 


TRANSPORTATION CORPORATION 


Dryer Sales Office: 139 S. Fourth Street, Louisville 2, Kentucky 
General Offices: 135 South LaSalle Street, Chicago 90, Illinois 
in Canada: Canadian Locomotive Co., Lid., Kingston, Ontario 


OFFICES IN ALL PRINCIPAL CITIES 


KNOW THE RESULTS | im, 2 
BEFORE YOU BUY J i ee | 


Louisville engineers Will test your 
dryer needs in our laboratory. When 
required, a pilot model will be 
checked in your plant before full- 
size dryers are built. 

Louisville's creative engineering 
pre-determines results for you! 








A manufacturer was looking for one valve which would handle 
seven chemicals of varying temperatures and concentrations, one 
after another, in the same line. They were... 


SODIUM CARBONATE 
HYDROCHLORIC ACID 
SULPHURIC ACID 
SULPHURIC ACID 
SULPHURIC ACID 


TOLUENE 


ORTHODICHLOROBENZENE — Cleaning Solvent 


Valves suitable for use with these chemicals individually were 
available. But only one valve was found which could handle them 
in combination. It was the Grinnell-Saunders Diaphragm Valve, 
glass lined, with chemically inert KEL-F Diaphragm. The Grinnell 
KEL-F diaphragm not only prevented the liquid from attacking 
working parts, but it eliminated leakage around the stem. 


Piping in today’s complex industrial plants is an exacting 
science involving the handling of highly corrosive fluids, gases, 
compressed air, beverages, foods and suspended solids . . . in lines 
where corrosion, abrasion, contamination, clogging, leakage and 
maintenance are costly factors. Under such conditions, the 
amazing adaptability of the Grinnell-Saunders Diaphragm Valve 
explains its acceptance by industry after industry. For further 
detailz, write for Grinnell-Saunders Diaphragm Valve Catalog. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 








~~ 


OPEN CLOSED U 


Features which have made 
Grinnell-Saunders Diaphragm Valves 
the specified valve in many 

different industries: 


Streamlined flow. Smooth, streamlined passage, 
without pockets. Frictional resistance at a 
minimum. 

Leak-tight closure against grit, scale, suspended 
solids. 


Working parts absolutely isolated from fluid. Dia- 
phragm completely seals off working parts 
from fluid in the line. 


Body, lining and diaphragm materials to meet 
service condition. Bodies stocked in cast iron, 
malleable iron, stainless steel, bronze and 
aluminum; other materials on special orders. 
Valve bodies lined with lead, glass, natural 
rubber or neoprene. Diaphragm materials of 
natural rubber or synthetics. 


Minimum maintenance. No refacing or reseating 
is required. No packing glands to demand 
attention. New diaphragm can be inserted 
without removing valve body from the line. 











Grinnell Company, Inc., Providence, Rhode Island . Coast-to-Coast Network ef Branch Warehouses and Distributors 


pipe and tube fittings * welding fittings * ore Ana gg gat -*  Thermolier unit heaters ° valves 
Grinnell-Sounders diaphragm valves * pipe °* prefabricated piping pening. ond Nieting epettelion « water works supplies 
industrial supplies , istic eatocuts eed We tote weeks Amco air. conditioning systems 
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Another new development using 


B. F. Goodrich Chemical -~=--"~- 


B. F. Goodrich Chemical Compa 


does not make this yarn. We su 


the Geon resin for the coating only, 














y 
Ovtstanding durability — 
won't stretch or corrode 7 


Tough Soreen wade of Arunoted (loss Threnda 


Start with fibrous 
glass yarn, add a 
manufacturer who 
knows what Geon 
vinyl materials can 
do, and you come 
up with a new super-tough yarn that's 
headed for sales stardom—in a new 
type window screen, for instance! 


Glass threads are treated with a for- 
mulation of Geon resin. The result: 
yarn with high tensile strength and 
abrasion resistance. It is fire and chem- 
ical resistant. It can be heat-sealed to 
vinyl film for extra reinforcement. 


Name your color—and you can get it. 


Window screens woven of this yarn 
are but one outstanding example, with 
other uses in the offing. 

Geon has a way of sparking good 
sales ideas. For Geon’ materials come 
in a variety of forms to fit so many 
needs—resin, plastic granules, liquid 
latex. They can be used for extrusions, 
molding, casting, coating or dipping. 
They can make products resistant to 
heat and cold, wear, oils, greases and 
many chemicals. Perhaps a Geon ma- 
terial can help you develop or improve 
products—we'll help with technical 


advice. Just write re: GE-9, B. F. 
Goodrich Chemical mpany, Rose 
Building, Cleveland 15, Ohio. Cable 
address: Goodchemco. In Canada: 
Kitchener, Ontario. 


GEON RESINS « GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable 


GEON polyvinyl materials « 


HYCAR American rubber ¢ 
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GOOD-RITE chemicals and plasticizers «© HARMON colors 


9 





NZ 
os \ AO’S New 


SPATULA TEMPLE 
for F9200 Series Plastic 


Safety Glasses 


_ QUICK REFRESHER FACTS 
ON AO F9200 SERIES SAFETY GOGGLES 


Material — Lightweight, durable, non-flam- 
mable cellulose acetate butyrate, transparent 
or green. Available with or without side shields. 
Lenses — 6 Curve Super Armorplate or 6 
Curve Super Armorplate Calobar, conforming 
to and covering eye orbit. Super Armorplate 
lenses may be ground to worker’s prescription. 
Side-shields — Perforated acetate for comfort 
and to help prevent lens fogging. 
Bridge — Strong yet lightweight and face 
formed for added protection. 

Here, at last, is a temple a man can put on and take off without effort. The flat Nose Peds — Hold firmly and comfortably. 

tip of the temple acts as a cushion behind the ears and is more comfortable eight of Safety Glasses is distributed broadly 


for extra comfort. 


than the skull type. Material is cellulose acetate butyrate (identical to the tidsinad’ i> Ehnditaien ts the He Bouale 


F9200 frame) and encloses a metal core. Standard temples are 444”, 414”, type, either comfort cable or skull temples are 

4%" and 5” fitting values. These new temples (AO No. 178) will be particu- available. 

larly appealing to women workers because they will not disarrange the hair.  “™** ~ Webs sobbttinn wl eye tines sad bridge 
sizes to fit all faces. 


Your nearest AO Safety Products Representative can supply you. 


AO also makes available a complete \ ‘ ( ) | 
line of Protective Clothing and Respirators merican \/puiea 
for many uses in Industry. 


SOUTHBRIDGE, MASSACHUSETTS. * BRANCHES IN PRINCIPAL CITIES 
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ai RDS may be your best bet 


WHETHER YOU FILTER A LITTLE 





OR ALOT 





ere? i 


Better Look In to Them find it pays to put it up to the Bird Research 
Bird Continuous Centrifugal Filters are and Development Center for tests and 

proving equally successful and are saving recommendations. Bird builds many types 
their users money, time and trouble of separating equipment so findings will be 
whether the filtering operation involves a unbiased. 
few hundred pounds per hour of material 
costing dollars per pound, or tons per B R D MA C r N F C 0 M PA N y 

lars per ton. South Walpole - Massachusetts 
Whatever your filtration problem you'll 


minute of material costing only a few dol- 
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For Condenser Plates 


ws REVERE 


In 1808 Paul Revere rolled the copper plates for the boilers 
of Robert Fulton’s second and third steamships. Ever since 
then Revere has been a preferred source of supply for rolled 
non-ferrous plates, Today you will find Revere plates in marine 
and stationary condensers, heat exchangers, evaporators, feed 
water heaters and similar equipment in ships, chemical plants 
and refineries, public and private generating stations—wher- 
ever long service is essential. 

Revere plates, like Revere condenser tubes, are available in 
all the customary alloys, shapes and sizes. For collaboration in 
selection of the most durable alloy, consult Revere. 

And write on your company letterhead for a free copy 


- Of a most informative booklet: “Life Extension for Con- 


denser Tubes.” 
12 


and Tubes... 


Condenser plate for large steam power 
plant, ready to ship from a Revere mill. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, 11l.; Detroit, Mich.; 
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere. 


SEE REVERE'S “MAEET THE PRESS” ON NBC TELEVISION, SUNDAYS 
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See why Link-Belt screw conveyors 


are 8: ways better 


3. HERE'S A WIDE RANGE 
of hanger 


styles and mountings with various 


1 LOOK FOR UNIFORMITY OF PITCH 2. ONLY SPECIALLY SELECTED STEELS bearing materials. 





























Specialized modern machinery as- are used to meet Link-Belt's rigid 
sures accurate forming, producing ewer — assuring smooth 
uniform flighting curvature. ight surfaces. 


























4 FOR YOUR PROTECTION Jaan | Ney 
— 2 5. FOR VERSATILITY 


ness is checked before shipping 
and extra care is taken in han- 
dling and loading. Jig-drilled 
coupling bole holes assure com- 
plete and easy assembly. 


in location of 
trough openings, Link-Belt offers 
gates that can be easily installed 
on the job and bolted or welded 
in place, 


ies 



































R ]. ONLY LINK-BELT 8 YOUR CHOICE 

~ . 6. YOU'LL DISCOVE that troughs are . =m builds a complete of fixed or . 
accurately fabricated to assure bet- integrated line of gear and chain lain discharge spouts or gates. 
ter fit of all components. Link-Belt drives, couplings, rings.. One Plat or curved slide type gates 
offers a choice of metals to fit your , Proved source . . . one undivided can be hand or rack-and-pinion 
particular application. responsibility. operated. 





ys . 
& These are only a few of the many important 
Li hj K 3 E LT differences in screw conveyors. Ask your 
, Link-Belt sales representative or distributor 
SCREW CONVEYORS for new 92-page Data Book 2289. 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San 
Francisco, Los Angeles, Seattle; Scarboro, Toronto and Elmira, Ont. (Canada); Springs (South Africa); Sydney 
(Australia). Sales Offices, Factory Branch Stores and Distributors in Principal Cities. 13,278 
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Conkey Rotary Leaf Pressure Filters; a preeminent type 
for clarification filtration, builds a cake, washes out 
solubles, dewaters and discharges the cake, all without 
necessity for opening up of the filter. 


dependable 
process 

equipment 
built to 
fit your 
needs 


CONKEY FILTERS 


ee) eee 





PROCESS EQUIPMENT 
DIVISION Conkey Sludge Filters aucomatically dewater industrial 


waste sludges at high capacity rates with resultant low 
cake moistures. 


Process Equipment Division GENERAL AMERICAN TRANSPORTATION CORPORATION 
——, Office: 10 East 49th Street, New York 17, New York 
Generel Offices: 135 South La Salle Street, Chicago 90, Illinois 
tn Canede: Canadian Locomotive Company, Ltd., Kingston, Ontario 
OFFICES IN ALL PRINCIPAL cities 
Other General American Equipment: Turbo-Mixers * Evaporators * Dewaterers 
Towers * anks * Dryers * Pressure Vessels 
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Butlovak PROCESSING KETTLES 


are available in our Research Laboratory 


To TEST NEW PROCESSES and NEW PRODUCTS 


New and untried processes frequently present unex- 
pected problems. The safest procedure is to process a 
quantity of the product and observe the results, Such 
facilities are available in the BUFLOVAK Research 
and Testing Laboratory. Results show positively 
what is needed for your processing. Kettles can then 
be designed and built to most economically and profit- 
ably fulfill your expected requirements. 


Taking a new look at present methods that have 
been “going along all right for a long time,” fre- 
quently comes up with some startling new ideas. 


48-PAGE 
COLOR BOOKLET 


Free 


_ ... So detailed it is literally a 
handbook on Heating .. . 
Cooling . . . Drying, etc. 
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You can save time, cut costs, and make better prod- 
ucts, by using BUFLOVAK Kettles in your processing. 
BUFLOVAK Kettles have proved to be a vital part in 
processing operations . . . and operations can be _ 
gressively performed in the same unit, thus speeding 
up production, lowering investment costs, and increas- 
ing profits. 


BUFLOVAK Kettles perform a number of very 
basic operations; heating, cooling, mixing, extracting, 
reacting, distilling, evaporating, drying, and solvent 
recovery. Vacuum, atmospheric, or pressure opera- 
tions can be provided. 


Kettle sizes range from the one gallon laboratory 
size to massive 3500-gal. units. 


Positive mixing and thorough cleaning of the heat- 
ing surface is provided by eight distinct types of agita- 
tors with modifications to meet the individual need. 


Yes, you will profit, as are so many varied industries 
today, by specifying BUFLOVAK Processing Kettles. 








A MAJOR USER OF MULTIWALL BAGS ANSWERS A CANDID QUESTION 


QUESTION: 
“How have you used 
Multiwall Bags in 
your merchandising 
program?” 


User: DRAGON CEMENT 
CO., Inc., New York, N. Y. 


“THE PRINTING SURFACE 
ON OUR MULTIWALL BAG 
GIVES US AN 


ADVERTISING BILLBOARD” 


The distinctive Dragon design identifies seven major 
products manufactured by this well-known 
company in the cement industry. 

The familiar design which establishes the family 
relationship among Dragon products was developed by 
Dragon Cement personnel in cooperation with the 
Union Bag Art Department. 

Good design, good printing, and a uniformly good 
printing surface make Union Multiwall Bags 

an extra advertising medium for your product 

as well as an economical container. 


MORE SO EVERY DAY, IT’S 


NION / MULTIWALLS 


UNION BAG & PAPER CORPORATION + WOOLWORTH BUILDING, NEW YORK 7,N. Y. 
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You wouldn't send two 
boys to do a man’s job. 
Why do it with 

pipe insulation? 


In the steam piping and equipment insulation busitress, 
labor is a big cost factor. Why use two layers of" insulation 
when one will do? .. . namely Calsilite. alg’ 


Ruberoid’s Calsilite is a molded calcium silicate insulati . 
It withstands a soaking heat, indefinitely, up to-1250°F, 

It absorbs moisture and dries out without losing efficiency. 
It is light in weight. Calsilite comes in both pipe covering”. 
sections and flat blocks to fit every application. It’s probably 
the best buy for your next job. Get in touch with your “¥, 
Ruberoid Calsilite Applicator, or write The Ruberoid Co. 
500 Fifth Aventieé; New York 36, N. Y. 


; j 5 . i 
For single layer efficiency, application y and protect j 


against water, acids, alkalis, or atmospheric conditions, specify 
j 
> 3 ‘ 
; 


INSULATION 





The RUBEROID Co. 


ASPHALT AND ASBESTOS 
BUILDING MATERIALS 





YOU CAN 


WRITE FOR BULLETIN 300 with typical applications, 
flow charts, description and specifications of models of 
various capacities and constructions. Inquiry Data Sheet 
included from which we can make specific engineering 
recommendation for your processing requirement. Write 
Lapp Insulator Co., Inc,, Process Equipment Division, 
111 Wilson Street, Le Roy, New York. 
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GOODYEA 


—— 


——— 


R INDUSTRIAL PRODUCTS 


Gls - Specified STYLE M 


ACID-« ONDUCTING HOSE w 


ith inte 
beaded ends Tegel | 


Hose THar HANDLES CHEMICALS 
faster—safer—longer 


OODYEAR’S Style M Acid hose is now furnished 

with new-type, integral beaded ends. And 

these ends give you safer, longer chemical hose 
service. 


They give you full, rubber to rubber joints that 
completely protect the fabric carcass and com- 
pletely seal any metal away from corrosives and 
abrasives. They give joints that assure maximum 
“free length” of hose, maximum flow and maxi- 
mum allowable bend. They give you joints that 
are easily made through freely rotating, split 
retaining rings which also facilitate occasional 
turning of the hose to distribute abrasive wear 


evenly over the entire inner wall. 


Your G.T.M. — Goodyear Technical Man — can 
give you full details on this and the over 800 other 
types of hose made by Goodyear to handle any- 
thing that’s pumpable. You can contact him 
through your Goodyear Distributor or by writing: 
Goodyear, Industrial Products Division 
Akron 16, Ohio 


YOUR GOODYEAR DISTRIBUTOR can quickly supply you with Hose 
(air, water, steam, oil, special), Belting (V-belts, transmission, 
conveyor, elevator), and other industrial rubber products. Look 
for him in the yellow pages of your Telephone Directory under 
“Rubber Products” or “Rubber Goods.” 


GOOD/YEAR 


THE GREATEST NAME IN RUBBER 


We think you'll like THE GOODYEAR TELEVISION PLAYHOUSE-—every other Sunday—NBC TV Network 
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RICHARDSON 


.eehelps make money 
from Chows for 
RALSTON PURINA 


monn Y/ 


Weighing up to 60,000 pounds of lay- 
ing Chows per hour and bagging it 
in 50-Ib. bags ACCURATE BY WEIGHT. 


SOLUTION: / 


Installation of one Richardson E-50 Du- 
plex Bagging Scale. This versatile unit 
operates with two weigh hoppers...one 
loads while the other discharges. Speed 
—18 to 20 ‘50-4b. bags per minute 
with consistently high accuracy. 


Ralston Purina Company, Bloomington, Illinois, one of the nation’s 
leading processors of feedstuffs, does a high-volume business in cattle, 
hog, and poultry Chows. And to insure fast, accurate production, they 
consulted a Richardson engineer. He made a thorough production sur- 
vey and recommended this installation—a labor-saving, cost-reducing 
Richardson E-50 Duplex Bagging Scale that guarantees high volume 
with consistently accurate weight. 

Richardson has made a specialty of engineered materials handling 
by weight for more than fifty years. This practical experience in solving 
bagging, mixing, proportioning, and automatic weighing problems for 
every field of processing is availeble to you. 

Call in a Richardson engineer, and at no obligation to you he’ll 
gladly make a survey of your present operations. His suggestions 
can point the way to more consistently profitable operation. 


Richardson Scale Co., Clifton, New Jersey. Feeder-Weigher Systems 

of All Types: Automatic Bulk-Weighing Hopper Scales, Including Conveyor- 

Feed T: e Continuous Feeder-Weighers ¢ Automatic Bagging Scales « 

Sewing Conveyors « Packers ¢ Process Control Panels. Branch offices in: 

Atlanta _ owen ¢ Buffalo ¢ Chicago ¢ Detroit ¢ Houston ¢ Minneapolis 

New York ¢ Omaha « Philadelphia ¢ Pittsburgh ¢ San Francisco ¢ Wichita 
Montreal ¢ Toronto 


MATERIALS HANDLING BY WEIGHT SINCE 1902 
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CARBIDE’S 


e First commercial continuous-process plant producing chemicals directly from coal, 


e Plant makes phenols, anilines, aromatic hydrocarbons, heterocyclic amines. 

e Over 100 chemicals identified in product streams. 

e Now available commercially—mixtures of reactive, meta-substituted 
monohydric phenols in tank-car quantities: 


META-PHENOLS 220 


Boiling range 207-230°C. A mixture of cresols, xylenols, and ethyl 
+ A R SI DE phenols—2.2 ortho and para positions per molecule are open. Phenol 
and 2,6-xylenol are absent. Phenolic content—about 98%. 
AND CARBON 


CHEMICALS HIGH BOILING PHENOLS 


Boiling range 230-270°C. A mixture of short-chain alkyl-substituted 
phenols—2.5 of three reactive ortho and para positions are open. 
Phenol and cresols are absent. Contains about 30% indanols-4 and -5, 
Phenolic content—about 98%. 


(lw ne Wile the nearest Carbide and Carbon office for samples and prices. 
In Canada: Carbide and Carbon Chemicals: Limited, Toronto... 
(lie Lye the technica! bulletins on Meta-Phenols 220 (Form 8107), and High Boiling 


i I NN AE BIO te NS 


Phenols (Form 8103). 


More coal-hydrogenation chemicals will be available soon—watch for them. 
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Wt. Vermou-Wasdberry Mille 
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NOW—“PUSH-BUTTON” WASHING 
FOR ELECTRONIC AIR CLEANER 


Now, a new, low-cost, automatic PRECIPI- 
TRON® washer cuts maintenance costs and 
eliminates unpleasant inside-the-duct wash- 
ing of cells. 

This unique device features moving noz- 
zles, making PRECIPITRON the easiest elec- 
tronic air cleaner to service. After thor- 
oughly cleaning the plates, the washer re- 
applies adhesive. Entire operation is under 
“push-button” control. Laboratory and 
field tests have proved that moving-nozzle 
washing is a “must” for proper cleaning. 


Type PX PRECIPITRON, the electronic air 
cleaner, traps microscopic airborne parti- 
cles of dirt, dust, grime and pollen which 
would pass through conventional filters. It 
fits into any heating, ventilating or air 
conditioning ductwork. 

Learn how PRECIPITRON will keep the air 
in your building dirt-free at negligible cost. 
Call your local Westinghouse-Sturtevant 
Office, or write: Westinghouse Electric Cor- 
poration, Sturtevant Division, Hyde Park, 
Boston 36, Massachusetts, 


NEW 


Periodically, new motor 
driven washer completely 
cleans cell plates —re-applie: 
adhesive—by ‘‘push-button’ 


operation. Moving nozzles 


ra ckehaMmialolacl el: ial am iomm all! macl| 


depth 


Maintenance men no longer need to enter 
enclosure to clean PRECIPITRON, New 
“push-button” feature does away with 


WES TINGE iy’ — 
AiR HANDLING 


_------------.- you caw 8s SURE... 1 ms Westinghouse veins dmaidaatemes. 


hot, wet tasks. 
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two views of a 33 


disassembly for 


REFRIGERANTS 


y Designed for today’s water conservation requirements, and 
ITY: to keep refrigeration costs low, the new Vogt Condenser Tower 
SI NGLE RESP ONS! BIL meets the need for a proven, readily cleanable condensing unit. 
The Vogt Condenser Tower consists of a multipass 

Vogt, leading builder of evtsiguation wes straight tube condenser, a receiver, an oil trap, a cooling 

densers, assumes responsibility for engineer- tower, and a water pump. Removable cast iron heads permit 

ing the unit. Only one purchase order needed. easy cleaning of the condenser tubes. 

: Water costs are extremely low since the cooling water is 
SHOP FITTED: recirculated continuously and requires only a small amount of 
makeup to replace losses due to windage and evaporation. 
igioutstocniomaoneqosegspan imamate: sepusia Condenser Tower units are available in capacities ranging 
no cutting or fitting of pipe. from 5 to 50 tons refrigeration. Additional information 
will be furnished upon request. 


HENRY .VOGT MACHINE ¢O.. Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND... CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA 
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Nor EVEN Dry CEMENT 
CAN PLUG THIS HEX VALVE! 


4 Porete Manufac- 

turing Co., North Ar- 

lington, N. J., where 

precast concrete roof- 

ing slabs are made, 

production depends 

on a constant supply “™ 

of dry cement, unloaded through a pipe 

line under pressure. Using a rotary plug . 
valve, it took 3 men an 8-hour day to handle 70 tons. Fre- 
quently the valve jammed after only half an hour of operation, 
making it necessary to force the action with a bar. Often, in 
cold weather, the valve had to be heated. Then Porete discov- 
ered Flex Valve. For more than two years the Flex Valve 
shown here has given trouble-free service. One man now con- 
trols the diaphragm-operated mechanism with a simple lever. 
If you have a problem in controlling the flow of any hard-to- 
handle fluid, send for Catalog No. FL 382A. 


Exclusive FLEX VALVE Features 
(vat'd & Pat. Pending) 

Will outwear any metal valve on abrasive service. Proven 
minimum 11 to 1 life over metal ®Full pipe capacity ®Will 
not freeze up in outdoor service © Excellent 

control characteristics in first Vs of trave ®Com- 

plete closure for bubble-air tightness ®Tight on 

grits up to Ye” ®No obstructions, pockets, 

or internal parts ®Valve body available in 

pure gum rubber, neoprene, butyl, buna-n, 

buna-s, food stock and special compounds. 


YOUR MONEY BACK IF IT PLUGS 


Representatives in Principal Cities 
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mechanical’ process for applying 
a consider- 


*Our newly developed | a 
ords you 


Lead Bondings @ 
e and cost over the 


We suggest that yo isit to our plant and view this 
: newly dev cost-saving le lead bonding 
rocess. Our Engineers ilable consultation 
without obligation. Your inquires are 
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Special equipment engineered to solve individual 
problems posed by dusts of all kinds, fly ash, 
chemical fumes, gases of any temperature, 
aerosols, and other troublesome air polluents 


In dealing with air contaminants, each individual air cleaning problem 
must be approached with a view to determining what type of collector 
or filter is required to produce maximum results under existing conditions. 
Study and analysis of the character and extent of the polluent is therefore 
imperative in arriving at a satisfactory solution. Mahon dust and fume 
control engineers have, over a period of years, developed and per- 
fected special Wet and Dry Collectors and Fog-Filters which have 
proved highly successful in coping with all types of industrial air con- 
taminants—a few are illustrated here . . . they are serving today in 
some of the most difficult and mandatory air cleaning jobs in industry. 
Each installation has been engineered to do the specific job. If you have 
an air pollution problem, regardless of its character, it will pay you to 
call in a Mahon engineer and let him show you what Mahon equipment 
has done with like polluents under conditions comparable to your own. 
See Mahon’s Insert in Sweet's Mechanical Industries File for further in- 
formation, or write for Industrial Equipment Catalog A.653. 


THE R. Cc. MAHON COMPANY 
Main Plant and Home Office, Detroit 34, Michigan 


Engineers and Manufacturers of Dust and Fume Control Equipment Including Cyclone 
Collectors, Hydro-Foam Collectors, Jet Trap Collectors, Hydro-Filter 
Collectors, and Fog-Filters and Cupola Stack Washers. 


All Mahon Equipment is Erected by Mahon to Insure Complete Satisfaction 
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Security for Sensitive Chemicals- 


in Hackney Stainless Steel © 


REMOVABLE HEAD OR TIGHT HEAD 


Ship with safety in these Hackney Stainless 
Steel Drums. They’re rugged and lightweight 
—assure complete protection for your prod- 
ucts in transit or in storage. 

Protection from Corrosion and Discoloration— 
Available in several types of stainless steel to 
suit product requirements. Also in nickel and 
monel metal. 


there's an extra smooth 
butt weld here 
there is no seam here 


this heavy curled foot ring adds strength 


HERE’S THE SMOOTH HACKNEY 
CHIME CONSTRUCTION— 
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Protection from Contamination—Drums easily 
and quickly cleaned for re-use—smooth in- 
teriors have no cracks or crevices where traces 
of the previous shipment can lodge. 


Protection from damage in transit—Designed 
to take the hard knocks of shipping without 
danger of leakage. Heavy I-bar rolling hoops 
securely attached. Heavy curled foot rings for 
added protection. Good for years of service 
and many, many round trips. 


Other Hackney Features that Assure 
Full Protection and Low Maintenance— 


Removable Head Drums: Stee! reinforcing ring in top curl 
for extra strength. Cover extends over top rim to keep out 
dirt when drum is opened. 

Your choice of quick-acting Toggletite or bolt type clos- 
ure. Furnished with or without rolling hoops, in 30, 50 or 55 
gallon sizes. 


Tight Head Drums: Full curled foot ring on both ends. 
Forged steel spuds, securely welded and protected by the 
rolling hoops. 

Seamless heads attached by smooth butt weld—that 
leaves no crevice—assures easy cleaning. 


Complete specifications are given in the new Hackney Drum 
and Barrel Catalog. Write today. 


Pressed ae Tank Company 


1447 S$. 66th $t., Milwaukee 1 

pay Vanderbilt Concourse olde, New York 17 
203 Hanna , Cleveland 1 

936 W. Peachtree $t., N.W.,, Reem 113, Aflente 3 

208 S. LaSalle 5t., Room 792, 4 

553 Roosevelt Bidg., Los Angeles 1 

18 W. 43rd St., Room 15, Kansas City 11, Me. 


CONTAINERS FOR GASES, LIQUIDS AND SOLIDS 





he 


Reducing 


Valve 


COMPANY, IN 
WALDEN, NEW YORK 


Here's real economy in temperature control. 


Because Spence Temperature Regulators are 
designed to limit heater steam pressures to an 
adjustable maximum, the need for a separate 
reducing valve is completely eliminated. 


The Spence Regulator takes steam directly from the 
boiler or high pressure line, reduces the pressure 
and regulates the flow as required to maintain a 
constant temperature output from the heater. 


This means one relatively small combination 
pressure and temperature regulator replaces a 
reducing valve of the same size and a larger 
temperature regulator. Practically the entire cost 
of the large separate temperature regulator is 
saved, And, the total saving would also include 
valve by-pass along with all 


f the reasons for 
[ throughout 
American industry. Fa vl ler important 
design features, write for Bulletin TS 


SPENCE 
TYPE ETI50 
Temperature 

Regulator 


O5-599 
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e chemical process 
equipment to your 


Below: Coal Car- 
bonization Plant 


Installation specifications @e ee 
am e ig ae oh ‘ ee . : = es ay i 


Typical Treadwell Activity 


SYNCHROTRON SHIELDING 
PRESSURE VESSELS 

OPEN HEARTH LADLES 

LEAD LINED TANKS 

DAM GATES AND MACHINERY 
TOWERS 

VULCANIZERS 

ROTARY KILNS 

ORDNANCE ITEMS 


Below: Lead Lined Jacketed Reactor with Agitator Services 


Treadwell features service based on the customer needs. The 
success of your project is assured by the following. 


FIRST—An Engineering department capable of the assistance 
you may require, whether advisory with your engineers, or 
the complete origination of designs based on a study of your 
needs, 


SECOND—Complete facilities for precision machining and fab- 
rication, in the hands of trained and experienced craftsmen. 
Equipment constantly being built to conform to ali require- 
ments of existing codes. 


THIRD—Installation or erection of your equipment in all parts 
of the country. 


For over 40 years Treadwell has served industry in America 
; and the world. We solicit the opportunity to serve YOU, to lay 
aoe sau é the benefits of wide experience before you in a round table 
wisn = study and discussion. 


L-52 “Corrosion Resist- 
ant Lined Equipment.” PITTSBURGH ° NEW YORK + CHICAGO 
Plant and Main Office: Midland, Penna. 


Weite for Free Bulletin q CONSTRUCTION CO. 
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CORRUGATED (stoi! TRANSITE 


Defies corrosive 


The outside structural steel framing of this coke 
quencher station is being effectively protected 
against the severe and destructive steam and acid 
fumes by Johns-Manville Corrugated Transite. 


Defies corrosive moisture 


-M Corrugated Transite resists the deteriorating 
effect of severe seacoast wind and salt spray 
conditions—gives long, maintenance-free serv- 
ice in moisture-laden lake and river front areas. 


You build economically and quickly with these versatile 
fireproof and weatherproof asbestos building sheets 


In the past quarter century, Johns-Manville 
Corrugated Transite has proved an ideal material 
for roofs and for sidewalls of industrial, commer- 
cial, institutional and agricultural buildings. 
Made of asbestos and cement, the large sheets are 
easy to handle, go up quickly with a minimum of 
framing. Practically indestructible, Corrugated 
Transite is fireproof, rotproof, weatherproof; 
needs no paint or special treatment to preserve it, 
and can be salvaged and re-used if necessary. 
Today, Corrugated Asbestos Transite is also 
used increasingly for smart interiors ... the 


streamlined corrugations and attractive shadow 
lines that give it such unusual architectural 
appeal for exteriors offer unlimited interior de- 
sign possibilities. 
7 s * 

Investigate J-M Corrugated Asbestos Transite 
and learn how you can build quickly and 
easily ... have an attractive, long-lasting, trouble- 
free structure regardless of size or purpose. For 
complete details write Johns-Manville, Box 158, 
Dept. CE, New York 16, N. Y. In Canada write 
199 Bay Street, Toronto, Ontario. 
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a ‘reliable se source of | DISTILLED WATER OF LABORATORY QUALITY 
at lowest cost with CLEAVER-BROOKS compression stills 


F your process requires a supply of chemically processing or pharmaceutical preparations. 

pure water, the most reliable and economical Cleaver-Brooks Compression Stills are avail- 
way of providing it is to have your own source, —ahje in standard sizes to meet your requirements 
independent of pipe lines, trucking or barging | from 85 gph to 2800 gph . . . motor, en- 
facilities. gine or turbine driven. 

From any water available, a Cleaver-Brooks 

Compression Still will give you USP chemically —_wyize for latest bulletin “Compression 
pure, pyrogen-free water . . . of quality far ex- _ Distillation,” Cleaver-Brooks Company, 


ceeding the high standards needed for chemical DPV. K.-363 E. Keele Aven er 
, Wise. 


Cleaver-Brooks 


Pioneers in the develop- 
ment of ¢ ession 


cl ‘ Compression Stills 
This plane io ne of the large 
gals. of pure water daily. 
Builders of Equipment for the Generation and Utilization of Heat © Steam Boilers & 
Oil and Bitumen Tank-Car Heaters © Distillation Equipment © Oil- and Gas-Fired Conversion Burners 
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the facts IN THIS NEW BROCHURE 


May guide you to, surmon rronucr oxsion 


A potential guide to real profits for you, this new 
16-page brochure stresses the advantages of using 
steel weldments, and outlines why STRUTHERS 
WELLS—through equipment and experience—is 
your logical source of supply. A technical section 
compares the properties of steel and. cast iron, 
presents general data on weldability of ferrous 
metals, and includes many definitions of ‘interest 
concerning weldments. May we send you a copy? 


STRUTHERS WELLS CORPORATION ¢ Titusville, Pa. 


PLANTS AT TITUSVILLE AND WARREN, PA. 
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Why rotors 


don’t fail 


in G-E 7R//CLAD motors 


G-E pioneering and research developed and produced 
this one piece cast-aluminum rotor winding, 
which has virtually eliminated rotor failures in 
Tri-Clad motors. 


Rotor is indestructible in service because the bars, end 
rings, and fans are a “one-piece” casting. No 
brazed joints, no fabricated fans to come apart. 


Rotor inertia is reduced by the lightness of the alu- 
minum, thus raising efficiency and allowing eas- 
ier starting, stopping and reversing. 


Rotor efficiency is higher, operating losses reduced, 
as the result of a special chemical treatment. 


The motor runs cooler because the integrally cast 
fans dissipate heat faster. 


Operation is smooth and quiet due to the dynamic 
balancing of the rotor which also reduces bear- 
ing wear and material fatigue. 


Long rotor life is one more reason why G-E Tri-Clad 
motors last longer — give you more reliable 
service and greater operating economy. 


Order Tri-Clad motors today from your nearby G-E 
representative. You'll find popular mcdels in 
stock. General Electric Co., Schenectady 5,N. Y. 

752-20 





One of the uses for the complete custom-built installation of Stokes vacuuin 
freeze-drying equipment in Pitman-Moore Company's new million-dollar plant 
at Indianapolis, Ind. is to produce gamma globulin to combat poliomyelitis. 
One of the steps is drying the material from its frozen state. Operators are 
shown removing trays of gamma g!obulin from Stokes freeze-dryers. Tempera- 
on ee — ~ wage Pi tures ore as low as 40° below zero F. during part of the freeze-drying cycle. 
Furnace, designed and built for the processing, 
annealing and other heat treat t of ti 
zirconium, hafnium, copper and other metals. 


Masui --nitineaacnipnd aoeioriareictree ee 





lO “a 








Installation of Stokes Rotary Vacuum Dryers used by Metals Disinte- 
grating Co., Berkeley, California, for drying of aluminum powder. 
oe oxidizable materials can be handled without any danger of 

ti or explosi when they are processed under vacuum. 





Vacuum at Work 


Diesel locomotive armature being removed, 


efter impregnation, from Stokes high vacuum b i 
impregnating tank in the San Bernardino, Diesel locomotive motors, paper and metals, 

Calif., plant of Atchison, Topeka & Santa Fe +s ew? 7 
nett. “Sieunts: pictane ter De Sento So's medicines, electrical parts, toys ...are but a few in 
“Chief” and “Super Chief’ develop such ex- a wide range of products which are processed in 


inary insulati Id : ; 
era: teak okiciies ties lee wo een” vacuum for the good of mankind and the profit of business. 


in the mounting. By impregnating these rotors “ ss . . ‘ f 
with protective resins under high vecvuen te The application of vacuum engineering to industry is a major 
Stokes impregnators, each turn of wire is he wie 4 : ta 
ie ceek: exiiex cemmena ais lchereeniion, function with Stokes engineers. And naturally so, for it is 

at Stokes’ that many of today’s accepted procedures of vacuum 


processing had their inception during the last fifty years. 
Stokes is First in Vacuum .. . first in the design and 
manufacture of practical vacuum processing 
equipment... and Stokes engineers are available for 
consultation on opportunities to apply 

vacuum processing to your business. 


F. J. Stokes MACHINE CoMPANY, PHILADELPHIA 20, Pa. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 














BIG VALVE, LiTT‘e EFFORT... 
BECAUSE IT'S 





A big valve doesn’t necessarily méan a hard valve to operate. If it’s a Nordstrom, even 
the biggest valve, in the highest line pressures, can be operated easily by one man, 
without extension rods or sledges. There are two reasons— 


First . . . the Nordstrom pattern of internal lubrication—a practical application 
of Pascal’s law-—-which jacks the plug hydraulically to turn with low torque. 
Second . . . the Nordstrom design, in which a plug revolves within the line of 
flow on a film of lubricant, instead of a disk which must be forcibly wedged 


into the seat against the line of flow. 


And, of course, all Nordstrom Valves R O C KW a L L 4 U : | T 


are lubricant sealed. 


Rockwell Manufacturing Company, Nordstrom Valves ie 
Pittsburgh 8, Pa. Lubnicant-Sealed tor Positive Shut Of 


Another Product 








Your automobile will operate without lubrication. 
So will most valves, including 


NORDSTROM VALVES 


But you lubricate your car to reduce wear—to make it easy for metal parts 
to move against each other without galling—to add to your car’s life 
and cut down on expensive repairs and replacement. 


A Nordstrom valve, like your car, is built with an internal 
lubrication system. A Nordstrom valve 


PLUS PERIODIC LUBRICATION 


is long run economy. It adds up to less wear, longer trouble-free life, and no 
hazardous jamming open or shut. And the same lubricant that protects 
seating surfaces forms a sealing film around the ports so that even 
hard-to-hold gases and liquids that seep through ordinary valves are 

tightly checked by Nordstroms. 


It pays off, too, to use genuine Rockwell 
lubricants. Remember, a good product—Nordstrom valves— 
properly maintained—with Rockwell lubricants 


EQUALS LOWER OPERATING 
COSTS 


There are two 
ways to prove this: 
ask a long-time 
Nordstrom user, 
or better yet, 

try it yourself. 
Rockwell 
Manufacturing 
Company, 
Pittsburgh 8, Pa. 


Nordstrom Valves Another Quality ROCKWELL Product 











Chemical plant in Memphis, Tenn., uses this 50‘ x 100’ x 14’ Butler building with 
modified center section. You can get single span, combination or multiple 
Butler buildings in widths, lengths and heights to fit your plant specifications, 


here’s how BUTLE - CUTS UP TO 47% 


off your building costs 


Mass production of pre-engineered structural steel members, 
and galvanized and aluminum sheets keep the initial cost of 
Butler buildings low. And they can be erected in days instead 
of weeks, adding further to your savings. You get the space 
you need—when you need it—and slash up to 47% off your 
building budget. 


What’s more, with Butler buildings on the job, you have 
practically no maintenance expense! The extra-deep corru- 
gated sheets, bolted tightly to the rigid steel framework, assure 
you year after year of weather-tight, fire-safe protection. 


See your Butler dealer, or send coupon now! Learn how Interior of Memphis plant shows easy adaptability of Butler 
buildings. Rigid frame construction with straight sidewalls and 


you can save your plant big money with Butler buildings. truss-clear roof assures you full usable space. 


(FRO 8 ee 2828 88288 288 888 2222888222822 22888288 
\ 


For prompt reply, address office nearest you: 
BUTLER MANUFACTURING COMPANY 


7338 East 13th Street, Kansas City 26, Missouri 
938A Sixth Avenue, $.E., Minneapolis 14, Minnesota 
Dept. 38A, Richmond, California 


Please send me the name of my nearest Butler dealer —also more 
information on Butler buildings for use as 


MORE SPACE PER DOLLAR 
for processing, packaging or 
storage facilities! 








OTHER 


COPPUS 


“BLUE RIBBON” 
PRODUCTS 


BAD AIR IS COSTLY... 


HORIZONTAL TURBINE 





VERTICAL TURBINE 


x frame sizes 


) horsepower 
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... as compared to 


the bien that keeps air fresh 


FANMIX GAS BURNER 


Your men can’t produce at top efficiency 
when stagnant, hot or fume-filled air robs 
them of their energy, 

Wherever bad air slows down production 

. in shipholds, tanks, drums, boilers or 
other places where men need fresh, cool 
air . . . a Coppus Blower becomes both a 
safety device and a production tool. 

Portable and easily adaptable for special 


and Exhausters fit all your “fresh air” re- 
quirements. The Coppus “Blue Ribbon” 
means premium performance at ordinary 
cost. Check and mail the coupon for specific 
information. Sales offices in THOMAS’ 
REGISTER. Other “Blue Ribbon” Products 
in CHEMICAL ENGINEERING CATALOG, 
REFINERY CATALOG, BEST’S SAFETY DIREC- 
TORY, MINING CATALOGS. 


purposes, Coppus “Blue Ribbon” Blowers 
PLEASE SEND ME INFORMATION ON SUPPLYING FRESH AIR TO MEN WORKING: 
oy Pe Moh eors, CD on boiter repair jobs. 
COOLING: 
IG Feow ners J a> aggre 


oO exhausting weiding 
5 Pp emteeietote 
in aeroplane fusilages, 
O wines, ec. - wires and sheets. 
(CJ senerat man cooting. 
(CD) around cracking ‘stills, 


() on coke ovens, 
0p tau nena daa 
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PRINCIPAL PROPERTIES 


Both Poly-surface and symmetrical pellets are 
highly refractory and resistant to most acids. 
— Attrition loss is very low. — Porosity ranges 
from 20% to 60%. — Water absorption values 
vary from 8% to 60% by weight. — Bulk den- 
sities range from 30 to 92 Ibs per cu ft. 


Poly-surface or symmetrically shaped pellets...three degrees of porosity...seventeen different compositions. 


Chances are, the best support for you is among these — 


Catalyst Carriers by “Carborundum” 


To satisfy the growing need for more specialized catalyst 
carriers, The Carborundum Company has available a variety 
of carriers of aluminum oxide, silicon carbide, and silica 
materials. The greatest variety in this field. 

For example, among recent developments are irregular 
shaped pellets, termed Poly-surface. These provide improved 
adherence of catalyst, lower pressure loss, and lower density. 

Because fluidized processes are becoming increasingly im- 
portant, we have available smal! Poly-surface pellets that 
are individually porous. These absorb internally as well as 
externally, and expose the catalyst continuously, in spite of 
attrition. 

All told, there are over two dozen basic types of carriers 
made by CARBORUNDUM. These include ceramically bonded 


Poly-surface, spheroidal, and cylindrical pellets; also solid, 
homogeneous aluminum oxide, silicon carbide and mullite 
grain. This mullite material is also offered in spherical form 
as a catalyst or heat exchange media. 


A kit containing sample quantities 
of all our principal carriers is available. This is 
complete with technical literature and will be 
furnished free if request is made on company 
letterhead. (Otherwise only literature will be 
seni.) Please tell us if you are particularly in- 
terested in certain materials. Address: Dept. 
H-93, Refractories Div., The Carborundum Co., 
Perth Amboy, N. J. ’ 


CARBORUNDUM 


Registered Trade Mark 





LLIOTT | 
Steam 


EJECTORS 


ELLIOTT 


INDUSTRIAL PROCESS 
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SIXTEEN BIG GONDOLAS were needed to convey 
a single order of Elliott steam jet ejectors recently shipped 

for use in a new plant of an important chemical company. All 
these were for big five-stage units, for maintaining 

very low absolute pressures. There are sixteen 


of these big units in this operation, 


making it one of the largest vacuum 
process installations on record. 


Elliott ejectors cover the entire 

range of commercially obtainable 
vacuum, from the single small 

priming ejector to the huge 

multi-stage unit with intercondensers 

as shown on the facing page, which 

can supply absolute pressures ranging 
from .012 in. to about .003 in. mercury. 
Elliott engineers have had broad 

and successful experience in fitting 
ejector installations to specific operating 
conditions and requirements in amount 
of vapors and noncondensable gases 

to be handled. Use this experience, 
without obligation. For full information . 
and descriptive bulletins write 

Elliott Company, Jeanette, Pa. 


Company 


DIVISION 
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EASY-TO-INSTALL front-connected units and a , accessible 
13-inch conduit space make wiring fast. Lightweight, compact, 
strong units with stab-on connectors make handling easy. 
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A G-E PACKAGED JOB and proven dependability of G-E motor 
control centers sold the planning team of George Sall Metals 
Company and Kuljian Corporation engineers on specifying G.E. 


STEEL BARRIERS isolate live busses from personnel for maximum 
safety during inspection and maintenance. Disconnect position 
allows safer maintenance without shutting down the center. 


G-E Motor Control Centers Specified For 
New ‘Automatic’ Processing Plant 


The Kuljian Corporation, Philadelphia, engineers and con- 
structors, specified G-E motor control centers to help in the 
“automatic” processing of scrap metal at the non-ferrous 
smelting plant of The George Sall Metals Company in 
Philadelphia. Like other industries— chemical, paper, auto- 
motive—where automatic control is important, George Sall 
Metals wanted the most modern up-to-date equipment 
available. They had the plant planned for the ultimate 
in economical and automatic processing. 

Whether you are building a new plant or modernizing 


existing facilities, specify G-E motor control centers for 

centralized control of a-c motors up to 200 horsepower. 
FOR MORE INFORMATION, contact your nearby 

General Electric Apparatus 

Sales Office or authorized 

distributor, or write Section 

781-5 for Bulletin GEA- “ 

4979A today. General Elec- ““&yhF*5 OF rats ON “ 

tric Company, Schenectady . Pog 

5, New York. ioe on 
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In every processing vessel that burns fuel, air 
preheat shows the way to save as much as 
one barrel out of every five. When refineries 
alone burn over 200,000,000 barrels every 
year, this means the Ljungstrom Air Preheater 
can recover tens of millions of production 
dollars that are now going up the stack. 

The Ljungstrom removes precious BTU’s 
from exit gases and transfers them.to combus- 
tion air. Its effectiveness can be gauged from 
the fact that every 35-40°F of preheat means 
roughly a 1% saving in fuel~and Ljungstroms 


now in use preheat air to over 600°F. 

In addition to saving as much as 20% of 
your fuel, more effective fuel utilization means 
that your equipment can deliver greater 
throughput . .. can burn lower grade fuels with 
less slagging ... lets you eliminate convection 
surfaces without reducing production. 

In these days of high fuel costs, every 
process industry should consider the Ljung- 
strom for new installations or modernization 
of existing equipment. Call or write The Air 
Preheater Corporation for full details. 


The Ljungstrom operates on 
the continuous regenerative 
counterflow principle. The 
heat transfer surfaces in the 
rotor act as heat accumu- 
lators. As the rotor revolves, 
the heot is transferred from 
the waste gases to the in- 
coming cold air. 


Wherever You Burn Fuel, 
You Need Ljungstrom 


THE AIR PREHEATER CORPORATION 60 East 42nd Street, New York 17, N. Y. 


Cuemicat Encinerrtnc—September 1953 


45 














TLDs Rancid 





]. PRE-LURICATED BEARINGS 


2. GREATER ELECTRICAL STRENGTH 
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X-Ray camera 
bares construction 


of L-Lize motors 


Here’s more see-through evidence of why your best motor 
buy is Life-Line*. Pictured at the left is an actual X ray of 
a Life-Line 1-hp, 3-phase, squirrel-cage induction motor. 
The three inset illustrations show additional details of the 
most important Life-Line features. 

Glance at the top inset and you can tell that this is the 
Life-Line pre-lubricated bearing ... packed with grease and 
sealed at the factory. It needs no further lubrication and is 
protected for life against dirt and moisture. Also, you can 
observe how the seals keep grease from escaping regard- 
less of mounting position. 

Now, move your eye down just a little. You’re getting an 
inside view of the Life-Line winding design that increases 
motor life. See why? Round-bottom stator slots leave no 
voids to collect dirt and dust—no dead air spaces to restrict 
conduction of heat. Tufvar® enameled wire coils improve 
insulation. Coil groups are wound in series to reduce the 
number of joints. 

You can’t see from looking at this rotor that it has been 
dynamically balanced to give you maximum freedom from 
vibration and noise. However, you can see that rotor 
bars and end rings are pressure cast from aluminum alloy. 
Also, note the skewed rotor slots that give smoother, 
quieter operation. 

Of course, you haven’t really seen anything yet. You 
haven’t seen the figures that show how much Life-Lines 
can cut your costs, or how much they increase production. 
Call your Westinghouse representative or write to 
Westinghouse Electric Corp., P.O. Box 868, Pittsburgh 30, 
Penna., and ask for Motor Cost Analysis, booklet B-6052. 
*Trade Mark J-21778 
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With the All-Motor 
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Fast, easy maintenance 
gives savings in time 
and money 


With the all-steel, All-Motor type FALK 
Motoreducer . . . the only complete and 
compact motorized reducer with a sepo- 
rately mounted, resilient Steelflex cou- 
pling-connected motor ... you con replace 
or interchange motors, or even ports, in 
minutes — on the job, without long and costly 
“down time”! Ratios can be changed (with- 
in capacity) without motor modification. 


Any make, speed, or type of standard 
foot-mounted motor within the unit's AGMA 
rating is usable without modification on 
this All-Motor type Motoreducer. Motors 
with variable speed drive arrangement 
can be used, if desired. No “partial” mo- 
tor or special shoft is required in event of 
motor replacement—simply use a com- 
plete motor, available for quick delivery 
from factory or local stocks without ex- 
pensive delays. 


Add to these exclusive maintenance- 
saving advantages the FAK "'In-built"’ 
Factors, described at the right, and you 
have an unbeatable combination of quol- 
ity, application adaptability, dependabil- 
ity, long-range economy, and dollar-for- 
dollar value. Write for Bulletin 3104. 


.on the job! 


= Every FALK Motoreducer 
has these "In-built”’ Factors— 


Positive Lubrication. Large sump capacity 
. - Oil-tight construction assures clean lubri- 
cant... direct dip of revolving elements pro- 
vides positive lubrication at all speeds. 
Wide Speed Range. Selective ratio combi- 
nations provide output speeds from 1.5 rpm 
te 1430 rpm with stock gears. 
Streamlined inside and outside. Smooth, 
clean surfaces; machine welded construction 
conforms to NEMA motor frames. 
Sealed Housings. Dual closures and one- 
way vents keep oil in, dust and moisture ouf, 
Units are splash-proof, leakproof, dustproof. 


" .e.@ good name 


in industry 


THE FALK CORPORATION °3001 W. Canal St. ‘Milwaukee 8, Wis. 


Precision Gearing. Heat treated alloy 
steel, precision cut and shoved helical gear- 
ing throughout . . . quiet-operating crown 
shaved pinions . . . taper bored gears for 
easy ratio changes. 


All-steel Housings. Unbreakable, strong, 
rigid. Generous overhung load capacities 
provided by wide bearing spans, large shafts 
ond beorings. 

* » * 2 a 


The basic E design permits 
maximum use of standardized 
ports . . . closer control over 
materials, processing, inspection 
and assembly . . . resulting in 
faster delivery from inter- 
changeable stocked assemblies. 


bas? 


WRITE FOR BULLETIN 3104 








a cleaning process 
that cleans steel drums 


completely... 


Aas 


® removes contaminating materials 
¢ inhibits rust and corrosion 
© provides an ideal surface for finishes 


@ United States Steel Products, maker of quality drums 
and pails, now offers you something extra in steel drum 
construction. We have perfected a cleaning and finishing 
process which not only clears the drums of mill scale and 
other contaminating materials, but also retards rust and 
corrosion, and provides an ideal surface for coating. 

The process consists of (1) cleaning the drum parts 
completely, (2) removing mill scale, and (3) applying 
a phosphate treatment to the steel surface, which results 
in a phosphate coating combining with the steel surface 
... which inhibits rust and corrosion, aids adherence of 
paint to the surface. 

The new U. S. Steel Products process takes place after 


WHEN THE INTERIOR of an ordinary drum is wiped 
with a handkerchief (below), the handkerchief will 
pick up grease, dirt, scale and rust. 


the parts have been formed—just prior to final assembly 
of the component parts; there is no flaking problem. 
As a result, you get drums that are completely free from 
contamination. 

For the protection of the products you package, and 
for longer lasting drums, be sure to get drums protected 
by the United States Steel Products process the next 
time you order steel drums. 

United States Steel Products fabricates Stainless, Gal- 
vanized, Tinned, Painted and Decorated drums and 
pails. Furnished in capacities from 2% to 110 gallons, 
with a variety of fittings and openings to fit your par- 
ticular requirements. 


PHOTOGRAPH ABOVE shows the cleanliness of the 
new U-S-S drum... the handkerchief remains abso- 
lutely clean! 


“It's Better ts Ship in Steel” 
UNITED STATES STEEL PRODUCTS 


DIVISION 


UNITED STATES STEEL CORPORATION 
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


los Angeles ond Alameda, Colif. + Port Arthur, Texos + Chicago, ill. 
§ Tere Ss 


Mom ak & 
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IN PROCESSING PLASTIC POWDERS AND RUBBER PRODUCTS 


Dewey and Almy protects quality with 





REACTOR TANKS used in polymerization process at Dewey and Almy IMPELLERS AND SHAFTS in these pumps that circulate coagulant are 
are lined with Stainless Steel. Stainless does not inhibit the reaction Stainless Steel. The pumps were manufactured by The Duriron Com- 
taking place in the tanks. pany, Inc., Dayton, Ohio. 


in preparation of a coagulant used in the Rubber Dip Department at 
1945 by Hodge Boiler Works, East Boston, Mass. 
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o the chemical industry, one of Stainless 

Steel’s most important characteristics is its 
ability to handle many highly reactive products 
with no contaminating effect on them. 

Dewey and Almy Chemical Company, Cam- 
bridge, Mass.—one of the leading developers 
and producers of chemicals based on the tech- 
nology of small particle dispersion in water— 
uses Stainless Steel at several points in its pro- 
duction lines where the contamination possi- « 
bility is very real. 

In producing plastic powders, two large Stain- 
less-lined, steam-and-water jacketed reactor 
tanks are used for polymerization of a monomer. 
Stainless Steel is practically a ‘‘must’’ here 
since other materials tend to inhibit the reac- 
tion. Freedom from corrosion and contamina- 
tion, as well as ease of cleaning, are important 
benefits from Stainless, too. : 

Lines that serve these tanks, and their valves 
as well, are Stainless Steel. Stainless Steel’s 
smooth surface eliminates the danger of clog- 
ging caused by a highly viscous material piling 
up around tiny surface projections. 

In Dewey and Almy’s Rubber Dip Depart- 
ment, forms for meteorological balloons are 
dipped into liquid rubber, which is contained 
in Stainless Steel vats. Before this process, 
forms are dipped into a coagulant liquid to 
promote affinity between the metal form and 
the latex. 

The coagulant is mixed in Stainless-lined ket- 
tles with Stainless agitators. Here non-contami- 
nating Stainless Steel helps prevent flaws in the 
product. Pumps which circulate the coagulant 
are also Stainless Steel. 

Wherever you require freedom from product 
contamination, ease of cleaning, resistance to 
corrosion, long life and minimum maintenance, 
there you need Stainless Steel. And for finest 
performance, be — your equipment fabricator 
always uses perfected, service-tested U:S-S ; copolymer drying area deliver 
Stainless Steel. z poider tate u Siakiea Seed Moved aaa 


UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND - COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 


WATIONAL TUBE DIVISION, PITTSBURGH ~ TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, > UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - BILLETS PIPE - TUBES - WIRE - SPECIAL SECTIONS 








msi). &. B o:.0 mm 4.1/8 § St Reet 
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News about flexible metal hose and tubing 


Case histories show how they simplify maintenance, speed production and improve design 


CONVEYS HOT ASPHALT — Here, American Flexible Metal Hose 
conveys hot asphalt used for coating the Platte Oil Pipe Line 
being laid in Nebraska. This hose takes a real beating~on the 
inside from 450° F asphalt . . . on the outside from constant flexing 


TRANSPORTS STEAM — Bracketubes by American provide tight, 
permanent flexible connectors for steam lines of the Lake Erie 
vulcanizing used to cure Rubatex closed cellular rubber. 
Self-draining Bracketubes do away with clumsy rigid piping, leaky 
joints, moisture damage and costly repacking. Platens can move up 
and down freely. The right style Bracketubes for your press 
can be selected Dai American's complete line. 


and being dragged along the ground. Yet it has taken this punish- 
ment in stride . . . kept maintenance costs low. If you have a job 
that calls for a rugged connector--specify American . . . and watch 
your maintenance costs go down, (rxoto courtesy Perrautt courpment co.) 


CARRIES STEAM CONDENSATE — Short lengths of bronze Amer- 
ican Seamless Flexible Metal Tubing are inserted in the steam 
supply and condensate return lines of this Rice Barton Corp. paper- 
making machine. They allow for slight vertical and horizontal 
expansion . . . cannot swell up or collapse under pressure changes. 
If you need a connec'or that must move, bend or convey liquids, 
semisolids or gases, American can supply one of the right alloy. 


WRITE FOR BOOKLET CC-400: shows how the tubing is designed, used and installed—gives specifications on tubing and fittings. The 


American Brass Company, American Metal Hose Branch, Waterbury 20, Conn. In Canada: The Canadian Fairban 


-Morse Co., Ltd. 
63216 


ores) AMERICAN fiexible metal hose and tubing 


An AnaconnA® Product 
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DOW SUPPLIES PHENOL IN VOLUME 
PLUS EXTENSIVE TECHNICAL AID 


Handling and use information gained through many years as 


a major producer.and user of phenol can be valuable to you 


Bonding agents for plywood, phenolic thermosetting 
type plastics, lubricating oils and additives, medicinals, 
dyes, perfumes, explosives—all use phenol in their 
manufacturing process. To these manufacturers and 
other users of phenol, Dow offers not only a quality 
chemical in continuous supply, but valuable technical 
“know how” as well. For example, we offer the 
following abstract from a recently published booklet 
on phenol for your ready reference: 


UNLOADING PHENOL TANK CARS: Be sure 
that tank cars stand on a level section of track in 
order to assure complete unloading of the car. Either 
of the following two methods may be used, but the 
first, top unloading by pumping is the safer, and the 
one recommended. 


1. TOP UNLOADING BY PUMPING: (1) Remove 
housing covering 1" air vent valve and 2” top un- 
loading pipe valve. (2) Vent the car carefully by 
opening the 1” vent valve. To make sure that car is 
vented, open manhole cover bolts one turn at a time 
until cover is loose. Since the pressure is now released, 
the manhole cover may now be opened. (3) Connect 
low pressure steam to car heating coils. (4) Avoid 
heating contents of the car above 60°C. Phenol 
should be ready for unloading when the bottom and 
ends of the car are warm to the hand, provided the 
car is not insulated. (5) Remove the plug from the 
2" top unloading valve and make sure that there is 
no unmelted phenol or foreign matter obstructing it. 
(6) Connect discharge side of pump to line running 
to the storage tank. Storage tank should be well vented. 
(7) Connect unloading line to the suction side of 
pump. The manhole cover may be left open for inspec- 
tion. (8) Disconnect the piping after phenol has been 
pumped from car. Close all dome openings and wash 
off any phenol. Blow out steam coils to prevent any 
residual condensate freezing and bursting the coils. 
Do not replace steam inlet and outlet caps. (9) Turn 
“DANGEROUS” placard to indicate empty car now is 
ready to return to Dow. 


2. TOP UNLOADING BY AIR PRESSURE: Pre. 
pare the car for unloading by following items (1) 
through (5) under TOP UNLOADING BY PUMPING. Then: 
(6) Close manhole cover and bolt securely in place. 
(7) Connecx the unloading line to the 2” top unloading 
pipe connection, Be certain the storage tank is vented. 


(8) Connect the air supply line (air pressure not to 
exceed 20 p.s.i.) to the 1” vent valve. (9) Observe 
the same procedure after the car is empty of phenol 
as before. 


STORAGE: In solid state, phenol may be stored in 
the original container for considerable time without 
discoloration. Molten phenol, however, does discolor 
when in contact with iron or copper-bearing metals. 
The higher the temperature, the more rapid the 
rate of discoloration. 


Storage tanks may be either welded or riveted con- 
struction, Tanks are usually equipped with steam 
coils for melting the phenol (temperatures preferably 
should not exceed 50°C.) for transfer. 


TRANSFER: When molten, phenol can be trans- 
ferred like any other liquid, by gravity, pumping or 
blowing. Centrifugal and turbine type pumps are 
generally used and are satisfactory. A pump manu- 
facturer can recommend suitable equipment when 
your requirements are known. Long fiber asbestos, 
lubricated with graphite, gives reasonable service when 
used as a pump packing. Pipe lines for handling phenol 
should be heated to maintain it in a liquid state. 
Steam-traced lines are usually used. Outside pipe lines 
in cold climates should be traced with *%" to *4” steam 
lines dependent on the length of run and size of the 
line to be heated, with the tracer along the bottom of 
the pipe line, and both covered together with standard 
pipe covering. Short runs inside heated buildings 
should be traced on the under side of the pipe line, 
but need not be covered to keep the phenol above its 
melting point if more than 100 p,s.i. steam is used in 
the tracer line. 


PRECAUTIONARY MEASURES: Phenol pro- 
duces painful and dangerous burns of the skin in a 
very short time and death may result from external 
contact even on an area as small as the hand and 
forearm. It is classified by the Interstate Commerce 
Commission asa Class B poison and all containers 
bear the prescribed “pancerous” placard or “Poison” 
label. Fumes are irritating to eyes and nose. 


Persons engaged in handling phenol should always 
wear goggies or face shields and rubber gloves. Addi- 
tional protection such as rubber boots, aprons and 


hoods may be advisable. 
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There’ should be adequate washing facilities imme- 
diately available. These facilities should include a 
shower bath or a water hose which gives a large stream 
of water under low pressure. For washing eyes, use a 
flow of water under low pressure. 


In case phenol is spilled, it should be thoroughly 
washed away with water. Torches or heat sources 
other than low-pressure steam should never be used 
on phenol containers. No workman should ever be 
permitted to enter an empty tank or car which has 
been used for phenol until it has been thoroughly 
washed out, followed by a thorough steaming for 
approximately 12 hours. 


In case of accidental contact: 1. Begin a thorough 
washing with large volumes of water. 2. Remove all 
contaminated clothing. 3. Call a physician. 


For further information on properties, use and han- 
dling, send for your free copy of the new Dow phenol 
booklet. THE DOW CHEMICAL COMPANY, Midland, 
Michigan. 
gu ce cose ein teen tection bach ens ei et em eis ls we 

The Dow Chemical Company, Dept. OC 3-25 

Midland, Michigan 

(CD Please send me the booklet, "Phenol— Properties, Uses, Handling.” 
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VACUUM RELIEF Vaive 


PHYSICAL PROPERTIES OF PHENOL 


Phenol is a white crystalline chemical compound with an easily 
recognized aromatic odor, 


Molecular Weight. . nb bs UREN ge Rae vka Thee 
Congealing or Freezing Point. . «sda bo Rie Rake a 
Boiling Point at 760 mm. Hg.. ckhs $00 teagur kere y eee 
Specific Gravity: 
ee Oe I a5 digi kk 5 ak bobs Cab ReoR Hike 
Re OE UI ick 5 he pear Rake ch on odes ee beg 
SE Oe TN ince oe ERR Soke pug i dads Bik eee 
Critical Point: 
Critical Temperature. . 
Critical Pressure— Atmospheres. . ph RAV EDA CEEB Ca Te: 
Specific Heat—cal./g./°C. or Bac eg [Fs 
Solid at 4.0°C. ..... Fi vansueeex 
WE OE lar RS i oe pack iva bh oakbedigs webs 
Liquid at 70-74°C, 
Viscosity (centistokes) : 
Wes Lio ask os os boas rn baees obs 
MD as exeentbictdashcieatoies 
Pe gt EON ee rN 


Heat of Fusion—cal./g, ..... 
BTU /Ib. EVhS4 aN PERRIN SOA RE 
Heat of Vaporization at b.p.—cal./g. ........0.0000000.00...9943 
BTU/Ib. i hk-s ce Oh be Wikace ha 205.7 


Heat of Combustion—cal./g. .. : Ppp a ....7778 
BTU /Ib. pe Si tale - «+s». 14,000 
Flash Point............ EEUNG ¢0 0p vee 6:9 dike 0 Or bc OO Oe 


Solubility, g. /100 g. solution, at 25°C.: 

Water in phenol.. sys ee rs ie 

Phenol in water. 
Phenol is soluble in all proportions at room temperature in sicohot, benzene, 
monochlorobenzene and ether. 


Key to values appearing above: 
(1) Dow Laboratories. 
(2) international Critical Tables, 1,199 (1926). 
(3) Herz und Neukirch, Zeit. fir Phys. Chemie 104, 445 (1923), 
(4) Parks, Huffman and Barmore, J. Amer. Chem. Soc. 55, 2736 (1933), 
(5) Ferguson, J. Phys. Chem. 31, 758 (1927). 
(6) Parks an¢ Huffman, ACS Monograph 60 (1932). 


Send for new, complete booklet on ‘‘Phenol— Properties, Uses, 
Handling.” 


you can depend on DOW CHEMICALS 
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A NEW FACTUAL METHOD OF 
SIZING CONTROL VALVES FOR 
FLASHING CONDENSATE SERVICE 


This new simplified valve sizing procedure is 
based on over 7,000 man hours of actual labora- 
tory test data utilizing modern testing and 
measuring methods. 














CISHER 


WORLD LEADER IN RESEARCH FOR 
BETTER PRESSURE AND LIQUID LEVEL CONTROL 
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Here’s how U.S. Rubber’s 


Uscolite* Pipe 
fits 
into 


this 





¥ 
} 

a 

g 
if 
a 


water-conditioning picture! 


Uscolite plastic pipe and fittings fit to 
a “T” the rigid specifications of these 
de-ionization units—part of the Illinois 
Water Treatment Company’s extensive 
operation. The caustic soda and sulphu- 
ric acids never corrode Uscolite. And 
Uscolite non-swelling pipe and fittings 
do not contaminate the water. The pipe 


UNITED 


STATES 


is used both inside and outside the unit. 

Uscolite will amaze you by its 
extremely high impact strength. It 
is loaded with endurance, needs mini- 
mum maintenance on the job. Next 
time you need piping, you can’t do bet- 
ter than Uscolite. Write to address below 
for full information. 


RUBBER 





“U.S.” Research perfects it 
“U.S.” Production builds it 
U.S. Industry depends on it 


COMPANY 


MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products « Oi) Field Specialties « Plastic Pipe and Fittings e Molded and Extruded Rubber and Plastic Products 
Protective Linings and Coatings « Grinding Wheels « Packings « Tapes « Conductive Rubber « Adhesives « Roll Coverings « Mata and Matting 
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integroted, interlocking Westinghouse equipment, 
used with all types of arc furnaces, increased 
elemental! phosphorus productior in this furnace. 
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Westinghouse power package 
boosts arc furnace production 


An integrated power package, applied to your arc 
furnace installation by Westinghouse engineers, can 
make production jump. One chemical company in- 
creased power efficiency 10% and boosted furnace 
capacity by using the Westinghouse equipment de- 
scribed below. In fact, a convincing number of 
chemical manufacturers could show. you profit- 
making proof, because more furnaces today 
have Westinghouse equipment than all other 
makes combined. 


Shell-form design strengthens transformers— 
To meet the trend toward higher voltages, 
Westinghouse offers its outstanding shell-form 
transformer... far stronger than the conventional 
core-form construction and more compact. It can 
stand the overloading and high stresses encountered 
in handling heavy current surges. Built for all 
ratings over 1500 kva, Westinghouse shell-form 
transformers have a fine record for low maintenance 
and service continuity. 


Electrical brain moves electrodes— Another 


Westinghouse development—Rototrol®—maintains 


you can 6 SURE...i¢ 11s 


Westinghouse 


Westinghouse Electric Corporation 


P. O. Box 868 


Pittsburgh 30, Pennsylvania 
Please send my free copy of B-4695, Westinghouse Equipment 


for Arc Furnaces. 


OS oe URI 
Company. 


Street_ 


CBOs iain 


the desired power input. As furnace conditions 
change, Rototrol automatically and smoothly moves 
the electrodes up or down within the charge. It 
balances arc voltage and current to hold steady the 
input set by the operator. Rototrol acts fast and 
doesn’t overshoot. 


Maintenance men like this breaker— 
Westinghouse has designed two new hard-working 
air-blast circuit breakers that provide 500,000 kva 
interrupting capacity. They can withstand 15,000 
operations without major maintenance—seven or 
eight times more than conventional oil-insulated 
breakers. Inspection and oil reconditioning every 
two or three weeks are no longer necessary. 


Free booklet of arc furnace ideas—An informa- 
tive, 20-page booklet, Westinghouse Equipment for 
Arc Furnaces, can spark ideas for your operation. 
Here’s convincing evidence .. . facts, installation 
photos, technical data...to show that it’s wise, when 
your next project comes up, to call your nearby 
Westinghouse representative. Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pa. 


J-94988 


OR Te en ne ee ee 











___._State 
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UP AND OUT OF 


@ That's exactly where engineers working on liquid fuels 
for rocket engines are trying to send those who want to 
go. Most of the problems of flight into space have already 
been solved—design, metals, motors, space suits, con- 
trols, even the medical and psychological aspects of 
transporting men safely into space. The major hurdle 
still to be overcome is the development of a suitable fuel. 
It will have to be powerful enough to propel its own 
weight along with that of the ship it fuels beyond the 
pull of gravity. 

Some of the newest liquid fuels, such as white fuming 
nitric acid, concentrated hydrogen peroxide, nitrogen 
tetroxide, liquid hydrogen and liquid oxygen are already 
being produced commercially for use in test rockets, 
guided missiles and jet planes. Contamination of these 
concentrated fuels by corrosion creates a serious prob- 


ALLOY STEEL PRODUCTS COMPANY, 


so 


VE 
gyaveo VAT 


Kr a a 


NEW YORK 1, N.Y. 
350 Fifth Avenve 


WILMINGTON, DEL. 
226 West Ninth St. 


PITTSBURGH 
316 investment Bidg. 


THIS worRtp ! 


lem in rocket use. Corroded metals affect the perform- 
ance of the propellant by clogging rocket injector nozzles 
and depositing sludge in the jacket of the cooling 
systems. 

To prevent this contamination, the leading manufac- 
turers of rocket fuel use many ALOYCo corrosion-resistant 
valves in the processing and storage of their products. 
Constant research in our laboratories, backed by 25 
years of production experience, have kept our valve 
design and alloys abreast of the newest developments in 
propellants, as in other fields of industrial processing. 
ALOYCO valves go hand-in-hand with chemical progress. 

If corrosives play a part in your business it will pay 
you to write to the Aloyco Corrosion Engineering Service. 
Our engineers will be glad to assist you in solving your 
specific valve corrosion problem. 3.15 


ine. 
1301 West Elizabeth Avenue, Linden, N. J. 
Plants: Linden, N. J.; Bloomfeld, N. J.; Elizabeth, N. J. 


DISTRICT OFFICES 
ATLANTA, GEORGIA 

333 Candler Bidg. 

ST. LOUIS, 

1221 Locust St. 

22, PA. CHICAGO 4, lL. 
332 So. Michigon Ave. 
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AOSmith for 


VESSELS 


Exchanger shell, 15-feet in diam- 
eter, of welded construction, as 
designed and built in the A. O. 
Smith vessel shop. 


COOLER FOR GAS 


A case history of A. O. Smith design, 
engineering and manufacturing skill 


it required the combined pressure vessel and heat 
exchanger shops of A. O. Smith to produce this, and 
similar coolers, for the Gas Dynamics Facility of the 
Arnold Engineering Development Center at Tulla- 
homa, Tennessee. They will cool air for a supersonic 
wind tunnel. Thermal capacity of this coolcr is ap- 
proximately 85,000,000 BTU/hr. It is designed for 
140 psi on the water side, full vacuum on the air side, 
and to handle as much as 1,890,000 pounds of air per 
hour with inlet temperatures as high as 410° to 435° F. 


The shell, above, is so big and tolerances so exacting 
that its construction required the services of a manu- 
facturer with a proved record of diverse vesssel experi- 
ence to fabricate it. It is a weldment, 15 feet in diam- 
eter. Yet, maximum out-of-round tolerance is but 4 
of wall thickness and the ends of the vessel are 
perpendicular to axis within—0° 10’. Clearance be- 
tween baffles and the tube bundle, when installed, is 
held to 0.125 inch to prevent air by-pass. 


Few manufacturers can take on the responsibility for 
such a vessel and at.the same time provide the equally 
exacting tube bundle which it houses. 
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Outstanding Advantages 


EXCHANGERS 


Tube bundle for exchanger as designed and built in the A.O. Smith heat exchanger shop. 


DYNAMICS FAGLITY 





The tube bundle, providing approximately 80,000 
squate feet of outside surface, is made up of 34-inch 
tubes and aluminum fins spaced 12 to the. inch, me- 
chanically bonded to the tubes. Multiple floating 
heads, of A. OQ. Smith design, assure freedom from 
thermal stress, meet the extreme operating conditions 
in service and permit ready accessibility for replace- 
ment of a portion of the bundle or individual tubes. 


This outstanding example of vessel and exchanger fab- 
rication in one shop reveals the capacity of A. O. Smith 
Corporation to satisfy your most exacting pressure 
vessel and heat exchanger problems. Opportunities 
are invited to assist in planning, designing and fabri- 
cating complete vessels and thermal transfer units, 
Inquiries will receive prompt and expert attention. 


Vessels and Heat Exchangers 
MILWAUKEE « HOUSTON 


O.Smith 


C-o RR. Pi OR A TY Om 
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Here Are Facts 


You Should Know About 
Electric Motor Bearings 


An ideal motor bearing would operate for indefinitely 
long periods under all types of conditions without 
requiring any attention whatever. However, in the 
opinion of our engineers, such a bearing and its at- 
tendant lubricant are not yet available on the com- 
mercial market. Consequently, bearings for many 
types of operations, particularly where overloading, 
extreme temperature ranges and chemical and dirt 


Bearing cap 
and seal 


Double- shielded 
bearing 


Large grease 
reservoir 


laden atmospheres are involved, require special lubri- 
cants of regular lubrication schedules. 

Of course, bearings suitable for many kinds of 
operation under normal conditions can be built to 
require no attention for very long periods — usually 
several years. Allis-Chalmers can supply sealed bear- 
ings in all frame sizes through 505 on short delivery 
and without extra cost for applications of this type. 


Plugged and 
tapped holes 
for grease and 
pressure relief 


~ Labyrinth 


grease seal 


Which is the Best Design for Your Application? 


We believe that the design used in standard Allis- 
Chalmers drip-proof, tefc and explosion-proof motors 
represents the best design for most industrial users. 


The Allis-Chalmers standard design consists of a pre- 
lubricated, double-shielded bearing mounted in the end 
housing with a generous grease reservoir. Plugged and 
tapped holes are provided for grease and for pressure relief. 
Under normal operating conditions, this design will operate, 
@s long without attention as any other type of bearing in use 


today. But where difficult operating conditions make re- 
lubrication desirable, it can be done as part of the normal 
lubricating-routine without dismantling the motor. 

The large grease reservoir and shielded bearing design 
assure that grease lost from the bearing due to high operating 
temperatures or other causes will be replaced automatically. 

For further information on bearing design and other fea- 
tures of Allis-Chalmers motors, call your nearby: Allis- 
Chalmers District Office or Authorized Distributor. 4.4130 


ALLIS-CHALMERS <) 
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. ATLANTIC 


FLEXIBLE METAL HOSE 


Conveying nitric acid for use in batch nitrations is quick death for ordinary 
flexible metal hose. Sulphuric acid and plating solutions are other notorious 
killers. When temperature and pressure extremes and adverse handling condi- 
tions ore also involved, hose replacement is frequent and expensive. 


Thot’s why—for tough jobs—it’s good economy to specify Atlantic flexible 
metal process hose. Manufactured to survive the most destructive use, it is 
unequalled for leak-proof qualities, flexibility, durability, strength and lightness. 
It performs long after ordinary hose is scrapped and returns real savings in 
your material and labor dollar. 


Whatever your application — conveying, controlling movement and vibration, 
correcting misalignments, compensating for expansion and contraction — there 
is on Atlanfic flexible metal hose that is best for it. 


Available in Seamless or Interlocking construction: Steel, stainless steel, monel, 
bronze. ¥e"—36" 1.D. inclusive with appropriate fittings. 
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Our engineers have developed flexible metal hose for a 
number of classified nuclear applications. Though these 
types cannot be released at present, the experience gained 
is available for any unusual problems you may have. 

Write for Chemical and Process Industries Bulletin 200. 


in Sweet's Files for 
Product Designers 
and Mechanical Industries. 


ATLANTIC METAL HOSE CO., INC. 
129 West 64th St., New York 23, N.Y. 
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HOW TO FIGURE 
THE COST OF STEAM TRAPS | 


gone TRAPS are something like wives. First, there is the cost of 
securing one and installing it in its new home. Then, there is the 
cost of maintaining it. Now, everyone knows that some wives are frugal 
and help their husbands a great deal, while others are frivolous spend- 
thrifts. It is the same way with steam traps. You have to figure the original 
installed cost, the maintenance cost and the effect on general operation. 


Divide the total expenses by life of the trap and you get down to the real 
heart of the matter—the cost per year. This is where Armstrong steam traps 
really shine! Let’s take a look at the details: 


DIRECT TRAP COSTS 


1. First Cost. The price of Armstrong 
traps is low in terms of capacity. An opti- 
mum relationship between leverage, bucket 
weight, bucket travel and orifice size gives 
big capacity in a small package. Armstrong 
steam trap capacity ratings are based on 
actual tests with condensate at steam tem. 
perature and with actual hookups. They 
tell you what the trap will deliver on the job. 
This is not generally the case with other 
trap ratings. 


2. Installation Cost. In four of the most 
widely used sizes, Armstrong traps are avail- 
able in either side inlet—side outlet or 
bottom inlet—top outlet body styles, 
making possible the simplest, lowest cost 
installation. 


3. Maintenance Cost. 40% less mainte- 
mance with Armstrong traps is the average 
of all the maintenance reduction reports 
secured from users over a period of years. 
This is due to high quality of parts, gener- 
ous safety factors and inverted bucket 
know-how. 


4. Repair Parts Cost. Armstrong heat 
treated chrome steel valve parts, precision 
ground and lapped, last a long time.When 
they do require renewal, a complete new 
valve mechanism right off the factory pro- 
duction line transforms an old trap into a 
new one at low cost. 


INDIRECT | INDIRECT COSTS 4 


AS 


1. Cost of Steam Waste. This cost occurs 
through leaky trap valves, through traps 
that stick open or lose prime, through extra 
hours of operating heat transfer equipment 
due to poor drainage. This is a cost you 
can eliminate with Armstrongs. 


2. Cost of Efficiency Losses. Poor trap- 
ping cuts heat transfer efficiency. Figure how 


_ much 10% loss affects the return on a $5000 


production unit, or a $1,000,000 plant. 
Armstrong traps discharge condensate and 
air as fast as it accumulates, keep steam 
equipment at peak productive efficiency. 


3. Cost of Downtime. Armstrong traps 
stay on the job long and faithfully, elimin- 
ating the production losses caused by ex- 
cessive downtime for maintenance. 


A steam trap casts a mighty big shadow that is 
multiplied by the number of traps in a plant until 
it has a major effect on operating costs. When 
you figure the costs from all angles you will find 
it pays to specify “traps shall be Armstrong.” 


FREE: STEAM TRAP BOOK 


~—44 pages of prices, design, selection,4o = 
installation and maintenance data on “7 
Armstrong steam traps. You are welcome =“ 

to a copy. Call your local Armstrong ais. 
Representative, or write. 


ARMSTRONG MACHINE 
858 Maple Street « Three Rivers, Michigan 


ARMSTRONG 














YOU CANNOT BUY A BETTER 


TRAP THAN AN ARMSTRONG... 


Here Are Some Questions for Cost Comparison 


1, 


Will the valve stay steam-tight for 2 to 3, or even 
up to 10 years depending on the service? 


Will the trap discharge condensate at steam tem- 
perature to keep equipment hot and minimize 
non-productive radiation losses? 


. Will the trap automatically discharge air in suffi- 


cient volume to keep equipment at peak tempera- 
ture and to prevent corrosion? 


4.1s there enough safety margin of power in the 


bucket and lever to open the trap when the orifice 
enlarges slightly due to wear? 


Can the trap stick in open position? 


6. 1s the trap apt to lose prime? 


’. Are the published trap capacity ratings accurate 


and reliable for trap selection purposes? - 


5. Will the trap cleanse itself of ordinary dirt and scale? 


9. Is the trap easy to install, inspect and repair? 


19, 


Is the trap unconditionally guaranteed to give 
complete satisfaction? 


if the trap is an Armstrong, the answer to each of 
these questions is favorable! 


STEAM TR 














When the Heat’s On* 


Exchangers Stay on the Line LONGER 
oo. With (Carpenter Stainless Tubing 


A: the left are pictured a group of heat exchangers 
and heaters in service on widely diverse jobs, in all 
parts of the country. They have one thing in common 
—the Carpenter Stainless Tubing that keeps them 
on the line longer—*when the heat's on for production. 


Modern process equipment like this has to stay on 
the job. You can’t afford to interrupt a process for 
hours or days to replace tubes. 


That's why—after considering many sources—more 
and more orders call for Carpenter Stainless Tubing. 
They know that the quality standards we set at 
the mill will safeguard the quality reputation of 
their equipment. 

Analysis, Tolerance and Finish are guaranteed to 
be “as ordered’ on every shipment of Carpenter 


Send for this USEFUL SLIDE CHART 


Physical properties, sizes and gauges, 

cross-sectional areas, velocity constants, 

pressures, weights and other technical 
data on Carpenter Stainless Tubing for heat exchanger applica- 
tions are condensed into this handy chart. It’s yours for the 
asking, on your company letterhead. 


The Carpenter Steel Company, Alley Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N.Y. 
“CARSTEELCO” 


P ntti 


- guaranteed on every shipment 
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THROUGHOUT THE CHEMICAL INDUSTRY, the tough jobs are _ resisting Formex insulation. This 714-hp unit drives a crude- 


done by General Electric Tri-Clad TEFC motors with corrosion- 


ash conveyor an average of over 23 hours every day. 


Field-tested insulation protects this 
true chemical motor against breakdowns 


Only G-E standard Tri-Clad* TEFC motor 
has quadruple-Formex* insulated wire 


One of many reasons why chemical plants have so widely 
accepted General Electric’s standard Tri-Clad totally 
enclosed fan-cooled motor as the chemical motor is its 
superior insulation system, which stands up against 
moisture and corrosive fumes. / 

Quadruple-Formex insulated wire—finest insulated 
magnet wire available—is used for coil windings. De- 
veloped and licensed by G.E., this self-protecting wire 
is also coated with multiple dips and bakes of high- 
quality synthetic resin varnish and Glyptal* red bond- 
ing material. In addition, voltage-surge, salt-spray, and 
many other factory tests insure extra protection against 
motor breakdown. 

For full data, ask your G-E Apparatus Sales repre- 
sentative or write for Bulletin GEA-4400 to General 
Electric Co., Sect. 662-42, Schenectedy 5,N. Y: | 
*Registered trade-mark. of General Electric Company. 


SIMULATED LIFE TEST of General Electric Tri-Clad TEFC 
motors in a salt-spray tank. This is one of several rigid tests 
that help assure dependability in chemical industry service. 


Gu cn pr yo sf in 


GENERAL 
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FILTER BAGS OF 


ORLON 


OUTLAST OTHERS 


2 10 1 
AT SMELTING PLANT 


Violent automatic shaking and corrosive smoke 
at temperatures of 250°F . cut the service life of 
ordinary filter bags to six months in a large 
smelting firm’s smoke-control units. Repairs 
were frequent and costly . . . until the plant 
superintendent tried filter bags of ““Orlon’’. 

He found that filter bags of “‘Orlon’”’ acrylic 
fiber lasted over a year in this severe service— 
more than twice as long as the bags previously 
used. Yet their purchase price was substan- 
tially less! This combination of long life and 
economy caused the superintendent to recom- 
mend filter bags of ‘‘Orlon’’ for all of the firm’s 
smoke-control units. 

That’s the experience of R. Lavin & Sons, 
Inc., smelters and refiners of brass and bronze 
ingots, whosetwosmelting plantsin the Chicago 
area are currently using large numbers of filter 
bags of ““Orlon’’. Tons of valuable zinc oxide 
are recovered by the bags each month. The 
job of filtering is so thorough that stack emis- 
sion is 99% clear—a great step forward in 
this firm’s community relations. 

Here, as in so many cases, the remarkable 
properties of ““Orlon’”’ mean greater efficiency, 
longer service. For “‘Orlon’”’ resists heat and 
corrosion . . . retains its strength under condi- 
tions that cause ordinary fibers to deteriorate. 
Perhaps ‘“‘Orlon”’ can help you improve a prod- 
uct or production process. 

For a list of filter-equipment manufacturers 
using ‘‘Orlon’’ and for other information, write: 
E. I. du Pont de Nemours & Co. (Inc.), Room 
N-2522- E, Wilmington 98, Delaware. 

ORLON is Du Pont’s trade-mark for its acrylic fiber. 
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BETTER THINGS FOR BETTER UVING .. THROUGH CHEMISTRY 
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U.S. SYNCROGEAR MOTOR 


U. S. VARIDRIVE MOTOR 


U.S. TOTALLY-ENCLOSED MOTOR 
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U. S. UNICLOSED MOTOR 
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EXTRA FEATURES in PROTECTION 


US. MOTORS 
increase dependability 










if extra long motor life interests you, look 
into U. S. Motors. Three major features give 
U. S. Motors years of extra life. (1) All wind- 
ings are asbestos-protected because as- 







LUBRIFLUSH 


bestos rbonize. The windi ' 
are ree oe SO ‘a Ata aoN , ' BEAR / N GS 


(2) Lubriflush lubrication insures bearing life —— ete: 
far in excess of endurance of conventional 
types. You get life-time lubrication plus the 
convenience and durability of re-lubrica- 
tion. (3) All castings are normalized to main- 
tain accuracy of bearing settings. 


Added features include centricast rotor, ad- 
vanced styling, weatherproof design, highly 


hardened gears in Syncrogear types, and NO a4 30) 
extra quiet operation. All add up to extreme . CASTINGS 


dependability, unequalled in any other 
motors. 





Extra life without extra cost 





ceareries 
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REQUEST FOR U.S. MOTORS BULLETINS 


U. 3. Blectricn! Meters, ine. quan CONVENIENT COUPON FOR INTERESTING & HELPFUL MOTOR FACTS 
Los Angeles 54, Calif. (Box 2058) or Milford, Conn. 


Send U.S. Motors Bulletin os checked below: Facts you never knew before about motors are presented in U. S. Motors 


Bulletins. Contain vital information, with illustrations of motors and 
construction in full color. Mail the coupon. 


U.S. MOTORS 


U.S. ELECTRICAL MOTORS, INC. 


PACIFIC PLANT: Los Angeles 54, Calif, (Box 2058) ATLANTIC PLANT: Milford, Conn. 
Sales offices in all principal cities. Consult Phone Directory 

































































ADVERTISEMENT—This entire page is a paid advertisement 


US.l. CHEMICAL NEWS | 


Prepared by U.S. Industrial Chemicals Co. 





* A Series for Chemists and Executives of the Solvents and Chemical Consuming Industries * 








ATTENTION 


Users of Taxfree and Spe- 
cially Denatured Alcohol 


Now is the time for users of specially 
denatured alcohol to renew their basic 
permit (Treasury Department Form 1479) 
for 1954. It is also time for users of 
Taxfree alcohol to complete and file with 
the Assistant District Commissioner — 
Alcohol and Tobacco Tax Unit — their 
application (Form 1450) for renewal of 
their Taxfree Alcohol permit for 1954. 
if you require forms or any assistance in 
their preparation, please call your near- 
est U.S.1. office, 











New Skylight Panels 
Let Winter Light In, 
Keep Summer Sun Out 


An unusual way of automatically varying 
transmitted solar light and heat with the sea- 
son of the year has been revealed in a new 
glass panel for flat skylights. Each panel unit 
is a hermetically sealed hollow glass box, 
evacuated for insulating purposes. Prisms on 
the inside of the top glass govern the amount 
of daylight and solar heat transmitted, depend- 
ing on the position of the sun. The bottom 
piece has an uneven surface to diffuse the 
entering light and distribute it evenly to the 
area below. Between is a sheet of plastic mate- 
rial to soften the light and augment the vac- 
uum insulation. 

When installed so that the panels are 
oriented within 30 degrees of the geographic 
north-south axis, the skylight transmits light 
from the north half of the sky and from the 
lower part of the southern sky — which is de- 
sirable in winter when the sun is low. Prism 
design on the underside of the top glass is 
such that a large part of direct sunlight 
coming from the higher southern sector 
(where the bright summer sun is) is reflected. 
Thus, as the sun’s elevation changes with the 
seasons, light entry is controlled automatic- 
ally, with much of the brightness and heat 
eliminated during summer months, it is said. 


Bulletin on Zinc Dust 


A bulletin describing various applications 
of zinc dust was issued recently. The publi- 
cation gives details on the use of zinc dust 
in the manufacture o! paints and bleaches, as 
a reducing agent, catalyst, purifier, precipi- 
tating agent, and as an additive to grease and 
other materials for pipe thread lubrication. 
Zinc dust is said to be a natural enemy of 
rust and to be highly effective on iron and 
steel in salt atmospheres and where the 
painted surface is in contact with brine. 
Special zinc dust paints can be made to pro- 
vide unusual durability when used on flue 
boxes, steam condensers, and other industrial 
equipment subject to high temperatures. 


Methionine Ups Feed Efficiency; 
Helps Poultry Feathering, Growth 
New Laboratory and Field Research Confirms Improvements 


Obtained by Adding Methionine to Broiler and Turkey 
Starter Feeds; Benefits Pronounced in Hot Weather 


As a result of U.S.1.’s 


pioneering research, the world has seen methionine 


transformed in the short space of seven years from a chemical rarity to a prac- 
tical commodity which is used in tonnage quantities. Until U.S.I. developed its 
commercial method of synthesis in 1946, methionine was a scarce organic 








*3-D’ Models of Crystals 
Easily Built with New Kit 


A simple and effective means for visualiz- 
ing how atoms, molecules, or ions pack to- 
gether to form various crystalline structures 
is now available in a new demonstration model 
kit, Portable and easy to use, the kit consists 
of a series of transparent plates containing 
regularly spaced holes into which black or 
white spheres are placed to represent units 
within the crystal. Spaces and supporting rods 
separate the plates and hold the structure 
rigid. By arrangement of alternate layers and 
the use of different length spacers, any of the 
fourteen possible space lattices in the six crys- 
tallographic systems can be shown clearly in 
three dimensional form. Once put together, 
the crystal model has a slightly exploded 
appearance, showing the relation of the 
cleavage and glide planes to the lattice struc- 
ture, the manufacturer points out. 





chemical selling for several hundred dollars 
per pound. When it became available in quan- 
tity, the pharmaceutical industry soon un- 
covered many new therapeutic uses, and its 
success in this field spurred the use of methio- 
nine in other applications, 

One of these has been in the manufactured 
feed industry. Methionine has long been 
known as an essentia! sulfur amino acid, nec- 
essary for the growth and repair of animal 
tissue. A great amount of experimental work 
has been carried out to demonstrate that 
methionine improves feed efficiency and 
growth. Its addition as a supplement to ani- 
mal feeds has been found to be profitable 
and practical. As a result, methionine is now 
used by feed manufacturers in every section 
of the country. 

Poultry Among Chief Benefactors 

Poultry are among those farm animals that 
benefit most from additions of methionine to 
their feed, Recent poultry research reported 
from a leading university gives added con- 


firmation to the fact that 
methionine can increase 
profits in several ways. This 






































can be greatly improved by the addition of methionine to the broiler ration, os this 
Photograph from Broiler Growing shows. The bird or the left came from a group fed one pound 


of methionine per ton of feed. The bird on the right received no methionine. 
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Methionine 


work also reveals that methionine can be used 
to overcome poor f ing — a common hot 
weather problem encountered by many poul- 


try growers. 
"On the basis of several years of tests involv- 
ing more than 10,000 chicks, it is estimated 
that from one-half to one pound of methionine, 
added to each ton of feed, yields the broiler 
producer from 15 to 30 pounds of additional 
broilers per ton of feed used. This estimate 
takes into account the improvement in feed 
efficiency alone. Additional benefits in in- 
creased growth —larger birds in a shorter 
time — are also obtained. 
Methionine Improves Feathering 
Definite improvements in feathering were 
noted as a result of feeding methionine. In 
one test under field conditions, feather score 
was improved approximately 25 per cent dur- 
ing hot summer months in birds receiving 
methionine at the rate of one pound per ton 
of feed. In other tests under experimental con- 
ditions, it was noted that birds not fed methio- 
nine were almost completely barebacked. The 
addition of one pound of methionine per ton 
of feed produced normal feathering. 
Similar Results Obtained in Turkeys 
Extensive experiments in adding methio- 
nine to turkey starter feeds gave equally 
beneficial results. Under practical conditions, 
the addition of one pound of feed grade 
methionine to each ton of turkey feed, with 
and without antibiotics, produce a sizeable 
increase in growth. It is em ized in the 
report of this work that the all-vegetable test 
ration was fortified with the known vitamins 
and minerals, and that prior to the addition 
of methionine, the ration already contained 
“adequate” methionine on a calculated basis. 
It is also interesting to note that the growth 
response obtained by adding methionine to the 
ration was greatest during hot weather. This 
makes it possible to assume that free meihio- 
nine assists the birds in some way to overcome 
the stresses and strains brought on by hot 
weather and other factors, 





ALCOHOLS 

Amy! Alcohol (lsoamy! Alcohol) 
Butano! (Normol-Buty! Alcoho!) 
Fusel Oil—Refined 

Propanol (Normal-Propyl Alcohol) 


Ethanol (Ethy! Alcohol) 


ANSOLS 
Ansol* M 
Ansol* PR 


anhydr 
Pure—190 proof U.S.P., 
Absolute—200 Proof 
Solox*--proprietary solvent— 
vegular and anhydrous 


ANTI-FREEZE 
Super Pyro* Ant:-Freeze 
U.S.1. Permanent Anti-Freeze 








120 BROADWAY, NEW YORK 5, N. Y. 





Specially Denatured—cll reguior ACETIC ESTERS 
ond enhydrous formulas Amy! Acetate—Commercial 


New Reagent Simplifies 
Moisture Determinations 


A new reagent for detecting and measuring 
traces of water in various substances was re- 
cently announced by a chemical firm. The 
reagent is applicable for anhydrous solvents, 
paint thinners, dry-cleaning solvents, plasti- 
cizers, higher alcohols, gasoline, petroleum 
oils and greases, and vegetable oils, fats, 
and waxes. 

No heating is required in the procedure. 
The reagent is simply added dropwise to a 
given quantity of sample until a blue-green 
end point is reached, Using the dropper fur- 
nished with the reagent, each drop is equiva- 
lent to 0.2 mg. of water. 


The same procedure can be used to deter- 
mine quickly traces of water in organic solids 
which cannot be heated, provided the solids 
are soluble in butyl alcohol. The test can 
also be adapted to other products such as pow- 
dered inorganic materials, textiles, and fibers, 
according to the company. The product is 
said to be useful for plant and field testing, 
as well as for laboratory testing. 


Rhodium Vacuum Coating 
Offered as New Service 


Vacuum-coating of rhodium on conductive 
and non-conductive materials is now available 
as a commercial service to technical labora- 
tories and industrial organizations, according 
to a recent announcement. Rhodium is said 
to have a high resistance to chemical attack 
and because of its high reflectivity, is excel- 
lent for mirrors and reflecting surfaces which 
must withstand corrosive atmospheres. When 
deposited on glass and subjected.to baking, 

ium coatings become extremely hard and 
are ideal for making thin, hard surfaces to 
resist wear and friction, it is said. Materials 
coated thus far include microscope slides, mir- 
rors for optical apparatus, reflectors for tele- 
scopes, gauges, and glass bearing surfaces. 


RESINS (Synthetic and Natural) 
Arochem* —modified types 
Arodure* —urec-formaldehyde resins 
Arofene*—pure phenolics 
Arofiat*—for speciai flat finishes 
Aroflint*~room temperature 
curing phenolic 


Aropiez* ~alkyds and allied materials 


Aropo!l* —copolymer modified alkyds 

Ester Gums—all types 

Natural Resins—all stondard grades 
INSECTICIDE MATERIALS 


Diethy! Oxalote Allethrin 
PHTHALIC ESTERS 


CPR Concertrates: Liquid & Dust 
Piperony! Butoxide 
Piperony! Cyclonene 


Pyrenone* Concentrates: Liquid & Dust 


Pyrethrum Products: Liquid ond Dust 
Rotenone Products: Liquid end Dust 
INSECTIFUGE MATERIALS 


Indalone* 
Triple-Mix Repellents 


nousTrRiat CHemicars (Co. 








TECHNICAL DEVELOPMENTS 





Information about manufacturers of these 
items may be obtained by writing U. S. 1. 


A new plastic bearing material is said to require 
no lubrication, to contain no oil, graphite, or 
other sealed-in lubricant, to be extremely resist- 
ant to chemical corrosion, and to be able to with- 
stand temperatures ranging from —100 One over 
‘ pe lo. 
A new solvent-resistant coating for paper, leather, 
» ete., is described as a specially plasti- 
cized, room-temperature curing phenolic resin 
which yields a flexible, non-tacky, glossy film. 
par ata (No. 951) 


To prevent mercury poisoning through skin ab- 

y @ protective cream is available which 
is said to contain a mercury decontaminant. 
Cream is claimed to offer protection against coal 
tar derivatives, dilute acids and alkalis as well. 
(No, 952) 
A new protective chemical for aluminum, applied 
by brushing or dipping, reportedly forms an 
amorphous mixed metallic oxide coating that pro- 
vides unusually high corrosion resistance and 
forms an excellent paint bond. (No. 953) 


Large, heavy-duty paint rollers, fitted with extra- 
long handles, are claimed to eliminate ladders 
and scaffolds from industrial painting, and to 
handle oil, water, or rubber-base paints on all 
types of surfaces. (No. 954) 


Warning labels which can be applied without 
moistening to glass, metal, wood, plastic, or 
ceramic containers, are printed on strong, dur- 
able cotton cloth coated with silicone, and are 
available in 36 different wordings, according to 
the manufacturer. (No. 955) 


A new chemical-resistant gasket matericl con- 
sists of strips of foamed silicone rubber wrapped 
in sheets of tetrafluoroethylene resin and is 
claimed to be effective in chemical and pharma- 
ceutical applications over a wide temperature 
range. — (No. 956) 
A novel new brush fits the end of any 
standard size tube of shaving cream, dispenses 
lather directly through the bristles of the brush. 

—_—_—_——- (No. 957) 
To prevent corrosion in steam condensate sys- 
tems, a new compound, fed to the boiler in small 
amounts, vaporizes, depositing a non-wettable 
protective film in return lines, it is said. (No. 958) 


A ‘spray-can’ water repellent for cloth is claimed 
to repel water without retarding air circulation, 
to improve wear and wrinkle and crease resist- 
ance, and to be suitable for clothing, sails, car 
tops, awnings, etc. (No. 959) 





INTERMEDIATES 
Acetoacetanilide 
Acetoacet-ortho-chioroanilide 
Acetoacet-ortho-toluidide 
Acetoacet-pora-chloroanilide 
Ethyl Acetoacetate 
Ethy! Benzoytacetate 
Ethy! Sedium Oxalacetate 

FEED PRODUCTS 
Caicium Pantothenate (Feed Grade) 
Choline Chloride 
Curboy B-G* 
pi- Methionine (Feed Grade) 
Niacin, U.S.P. 

Riboflavin Concentrates 

Special Liquid Curbay* 

U.S.1. Vitemin By, and 
Antibiotic Feed Supplements 

Vacatone* 

OTHER PRODUCTS 
Acetaldehyde Metallic Sodium 
Caustic Sodo Methionine (Pharm.) 
Ethylene N-Acety! pi- Methionine 
IPC (Isopropyl-N- Nitrocellulose Soins. 
Phenyl Carbamate) Propionaldehyde 
ciec Propjonic Acid 
Liquid Chiorine Sulfuric Acid 
Urethon, U.S.P. 
*Reg. U.S. Pot. Off. 








Division of National Distillers Products Corporation 


BRANCHES IN ALL PRINCIPAL CITIES 









How to get the most for your tube 
steel dollar: Ask the experts! 








This month the Timken 


Company reports on: 18-8 STAINLESS 


An austenitic, non-magnetic alloy that shows the best 
combination of creep strength, oil corrosion resist- 
ance and oxidation resistance for service up to 1500°F. 
For use in oil cracking systems, hydrogenation equip- 
ment, high temperature oil and steam piping, super- 
heater elements, heat exchangers. 


ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS ° 


Carbon Sicromo 2 Sicromo 5S 18-8 Ti 
Carbon-Mo. Sicromo 2% Sicromo 5MS___16-13-3 
DM-2 2%% Cr.-1% Mo. Sicromo 7 25-20* 
Silmo Sicromo 3 Sicromo 9M_—_:2$-12* 
DM 4-6% Cr.-Mo. 18-8 Stainless 35-15** 
2% Cr-Mo. 4-6% Cr.-Mo.-Ti. 18-8 Cb 16-25-6** 
* Available as seamless tubing on am experimental basis only. 
**Not available as seamless tubing. 
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x Typical examples of Timken heavy-wall pressure tubing—available in sizes up to 1 


LTHOUGH several high temperature steels may be the 
answer to your heat, pressure, corrosion and oxida- 

tion problems, there’s only one analysis that will give you 
maximum tube life per dollar spent—the best life/cost ratio. 


To find it, ask the experts! 


The Timken Company’s metallurgists — recognized 
authorities on high temperature steels, with over 20 years 
of steel research and experience—will help you select 
from 24 different analyses, the one steel that will give you 
the most for your money. And no matter which analysis 
you select, you'll be sure of uniform quality because the 
Timken Company rigidly controls quality from melt shop 
through final inspection. 


Let Timken’s “RSQ”—Research, Supply, Quality—solve 
your tube problems. Ask the experts! The Timken Roller 
Bearing Company, Steel and Tube Division, Canton 6, 
Ohio. Cable address: ‘"TIMROSCO”. 






ae 
O1f2” O.D. 





SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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“Two handy helpers : 
that save time axd money 


HARBISON-WALKER 


Plastic Fire Brick 
and Castable Refractories 


These versatile refractory products can be used 

for a multitude of important jobs around your furnaces 
and boilers—from the construction of a complete 
monolithic lining, to patching a roof, wall or 

hearth. Harbison-Walker Plastic and Castable 
Refractories are made in all the various classes, are 
easy to prepare and apply, and are readily available 
from nearby stocks. 


Send for information 


BULLETIN EB-11 


‘ Complete data on all grades of ’ 
Harbison-Walker Plastic Fire Brick 
and Castable Refractories are given 

in Bulletin EB-11. 


& HARBISON-WALKER 
REFRACTORIES COMPANY 


AND SUBSIDIARIES 
World's Largest Producer of Refractories 


General Offices: PITTSBURGH 22, PENNA. 


PLASTIC FIREBRICK 
ready te epply by ramming. ; 
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TOUGH 208s mao: EASY... 


WITH 
FOOTE BROS. 
hip SZ HYGRADE 


DRIVES... 
MORE 
STAMINA 


IN LESS SPACE 





Horizontal Hygrade Drive operating door 
control cable of open hearth furnace at 
Fairless Works, United States Stee! Corpor- 
ation. For purposes of illustration, safet 
gvard over coupling has been yoneed 


Steel making is a rugged, ‘round-the-clock job. And Foote Bros. Hygrade 
Drives have the stamina for such typical, tough service —like this 
Hygrade at U. S. Steel’s Fairless Works. 
Sturdy, compact Hygrade Drives are built especially for heavy-duty 
applications — ratios range up to 4,108 to 1, capacities up to 260 h.p. 
But Enclosed Hygrade Drives are also designed to meet area limitations 
— modern, space-saving housings have been engineered around new- 
process, high-efficiency worm gearing to assure maximum performance 
in minimum space. Line-O-Power Foote Bros.-Louis Allis 
For optimum load-carrying capacity — for maintenance-free opera- Drives Gearmotors 
tion — for day-after-day service under the most rugged conditions... 
select Foote Bros. Hygrade Worm Gear Drives. There’s a complete line 
—a size and type to meet all your requirements. Available with either 
horizontal or vertical output shaft. For special applications, Vertical Maxi-Power 
Hytop Hygrade provides a long, extended, output shaft without addi- 
tional support. For prompt delivery, call your Foote Bros. 
representative or write for bulletin. 


=m, This Trademark Stands for the 
= Finest in Industrial Gearing 


FODIE¥YBIROS. BROS. 


“Bollon Power Tear oun Though oton Mhnough Collen fears 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard . Chicago 9, Illinois 


Foote Bros. Gear and Machine Corporation 
Dept.CE,4545 South Western Blvd., Chicago 9, Illinois 


Please send Bulletin HGB. I understand it contains 
full information on Hygrade Drives. 
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advanced manufacturing 
techniques 
assure 


process equipment 





Uncompromising attention to detail during every 
manufacturing operation is the user’s guarantee 
of satisfaction with B&W Process Equipment. 


Many of the advanced production and testing 
techniques used, in casting, forming, machining, 
welding and stress relieving, require 

specially designed equipment. Much of this 
equipment was originally developed by B&W. 








Intensive research and development, aided by 
long experience and first-rate facilities, have 
earned for B&W Process Equipment a fine 
reputation across the nation and abroad. 
The Babcock & Wilcox:Company, Process 
Equipment Dept., Barberton, Ohio. 
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New hydraulic press, installed at 
B&W's Barberton, Ohio, works, is used 
to form extra heavy plate and to 
pierce billets. It is the largest of its 
kind, and has a capacity of 6500 
tons plus. 


BABCOCK gy 
LZ7t7-> a ~ 


Cuemicar, Encingeertinc—September 1953 








If you don’t happen to have a 


Crystal Ball... 


Buying wisely would be a cinch if you could look 
into the future to see how a piece of equipment 
was going to stand up in service—how much cost 
would be involved in maintenance and repairs 
during the years ahead. If you know where to get 
a reliable Crystal Ball, you're all set. 

In the absence of such a helpful gadget, there’s 
still one way to be reasonably sure about future 
performance. For thirty years, for example, 
LaBour pumps have been standing up in severe 
chemical service all over the world. Maintenance 
and repair costs have been moderate to negligible 


—far, far below average for such equipment. If 
your company now has both LaBour and other 
pumps in similar corrosive service, you can prob- 
ably confirm this cost comparison from your own 
records. 

So you don’t need a Crystal Ball to tell you the 
economical pump to buy. If you specify LaBour, 
you can face the future with confidence—not be- 
cause of advertising claims printed here, but be- 
cause of cost records on the books of chemical 
processing firms who make it a point to know. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


LaBOUR 


THE LaBOUR COMPANY, INC. * Elkhart, Indiana, U.S.A. 
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These Kodagraph Autopositive Intermediates 


Lovee? 
vital rannngs 


You’re looking behind the scenes at the American Loco- 
motive Company, Ordnance Division, Schenectady, New 
York. 

The prints you see streaming from the processing ma- 
chine are positive photographic reproductions of M47 tank 
drawings. They're produced without a negative step... 
and under ordinary room light. 

This fast, low-cost operation enables the Ordnance Divi- 
sion to protect thousands of M47 drawings against expen- 
sive wear and tear. For the drawings are filed away after 
the Autopositives are made. Then, because the engineering 
department of the Ordnance Division holds the design con- 
tract for the M47, these highly legible and durable inter- 
mediates are used to produce all the quantity prints 
required by the 29 manufacturers and government agencies 
involved in the distribution of engineering changes on the 
M47 tank. 






Lroduee 
Lefrer prints 





" These Kodagraph Autopositive intermediates, used in place 


of the valuable original drawings, produce sharp, legible 
blueprints or direct-process prints time after time. Their 
dense photographic black lines—on an evenly translucent 
paper base—will not smear or lose density . . . which sim- 
plifies print production and eliminates reading errors and 
bottlenecks all along the line. And another important point 
—Autopositives are photo-lasting in the files , .. will not turn 
yellow or become brittle. 

Advantages which you will appreciate, too, in your own 
operations, And, remember, this is only part of the Auto- 
positive story! 


Kedagraph /\utopositive Paper 


“‘THE BIG NEW PLUS’’ in engineering drawing reproduction 





Learn how you, or your 1 
local blueprinter, can process 
this unique photographic 
intermediate paper at low 
cost ... with existing equip-\_ 
ment; how it is used to 





pom ee MAIL COUPON TODAY -—— 


EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, New York 


Gentlemen: Please send me a copy of “New Short Cuts and Savings”. . . describing 
the many savings Kodagraph Autopositive Paper is bringing to industry. 













Position 





reclaim drawings . . . speed \ 











design changes in thousands | 2 —-—~ 
of drafting rooms. 





































“Turbine blade strength hinges on this critical tenon” 


Westinghouse research proved that a single rough 
notch or “square corner”’ at this critical point reduces 
blade strength by 50%! All blades vibrate at their 
natural frequency. The amplitude of the vibrations 
must be carefully controlled. Any notch or “stress 
concentration” reduces allowable amplitude—reduces 
blade strength. 

Fifty years ago Westinghouse recognized the impor- 
tance of vibratory stress considerations, and today has 
an unequaled wealth of data upon which each new 
design is built. In these blade tenons, for example, 
every tenon fillet is final-machined with a special tool 
to achieve a precisely contoured fillet. Backing this is 
careful control of amplitude throughout the full range 
of operating speeds. Result—sound, stable blading 
with inherent extra strength. 

Every Westinghouse turbine user has the advantage 
of this combination of design excellence and manu- 


facturing skill. It is responsible for the many features 
in all Westinghouse General-Purpose Turbines. 

For full information on these advanced turbines— 
and sound advice on your steam applications call your 
Westinghouse office or write Westinghouse Electric 


Corporation, P. O. Box 868, Pittsburgh 30, Pa. 
J-$0562 


Type E-220 General-Purpose Turbine 


This high-speed, multi-stage 
turbine, 500 hp to 5000 hp, 
is ideal for drives requiring 
speeds up to 10,500 rpm. It 
incorporates all the features 
and considerations of the 
rugged, reliable, single-stage 
Type E. 


Turbines for every industrial use = 


you can 6€ SURE... 16 irs 


Westinghouse 








ror laalo)(-MokMmatle) diate 
ALADDIN’S MAGIC LAMP 


LIMITORQUE 


MOTORIZED VALVE OPERATION 


‘‘tust the push of a button” 


Hardly less magical than the rubbing of a lamp, accompanied by a few 
mysterious incantations—jis the opening and closing of huge valves under 
high pressures, in remote places, or even miles away—by the MERE PUSH 
OF A BUTTON, Yet, that is the magic of Limitorque Valve Operation— 
safe, sure, dependable, accurate—and without the possibility of any 
damage to valve stem, seat, or disc. 

Limitorque, is truly Valve Operation Magic—and that is why far more 
Limitorque Valve Operators are used today, than all others combined. Be 
convinced, send for our latest catalog L-50. 








ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK - PITTSBURGH * CHICAGO + HOUSTON + LYNCHBURG, VA. 


industrial Gears and Speed Reducers 
| LimiTorque Valve Controls 
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salicylic acid, 
Inert Gas Generator to furnish CO, for 
blanketing a special grinding operation, it 
was on more or less a test basis. Part of 
Heyden’s constant search for newer, better, 
cheaper ways to improve its products. The 
rest of its blanketing needs were still being 
handled with CO, from large storage tanks 
in the plant. 

immediate Savings with Kemp 
Results with the first Kemp Inert Producer 
were impressive. Now a second (see right) 
Kemp unit has been installed and actual 
savings over previous costs are estimated at 
over $500 a month for the first year. In addi- 
tion to dollars saved, Kemp Generators as- 
sure a safe, dependable supply of chemically 
clean inerts. Deliver inerts at a special an- 
alysis . . . without fluctuations. 


Kemp Designs Versatile 

If you still rely on old-fashioned inert sources 
or are dissatisfied with present inert equip- 
ment, let Kemp help you, too. Kemp Engi- 
neers will be most happy to help solve your 
inert problems... show you how you can 
get similar results with fast-starting, easy- 
to-operate Kemp Generators. It costs you 
nothing to investigate. And it may save you 
real money. 


1p omens 
— 
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Phote at right shows close-up view of Kemp 
industrial Carburetor. Port of every Kemp in- 
stallation, it eliminates tinkering, waste. Assures 
complete combustion at all times. Reduces in- 


stalletion costs and maintenance. 


For more complete facts and technical information, write for Bulletin 1-10 to: 
C. M. KEMP MPG. CO., 405 East Oliver Street, Baltimore 2, Maryland. 


=. 


INERT GAS GENERATORS 


CARBURETORS - BURNERS « FIRE CHECKS 
METAL MELTING UNITS + ADSORPTIVE 
DRYERS «+ SINGEING EQUIPMENT 
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Ni-Resist provides a ready solution 


because 


No other cast metal offers 
such a unique combination 


of useful engineering properties 


Use Ni-Resist® for a specific need or a combination of re- 
quirements. 

Mechanically Similar to Gray Iron, and resembling aus- 
tenitic stainless steel in many characteristics, Ni-Resist can 
solve these problems at moderate cost... 

Ni-Resist has good resistance to corrosive attacks of acids, 
alkalies and salts. In 5% sulfuric acid, for example, NI- 
RESIST outlasts cast iron 100 to 1. 

Work-Hardening Characteristics combined with thorough 
graphite distribution make NI-RESIST ideal for metal-to- 
metal wear service. 

Ni- Resist of normal hardness machines like 200 BHN gray 
iron and is readily weldable. 

Ni-Resist shows up to 10 times better scaling resistance, and 


up to 12 times better growth resistance than plain iron at ‘ 


temperatures up to 1500° F 

Ni-Resist has high specific electrical resistance (140 micro 
ohms/cm*). 

Thermal Expansion may be controlled from 60% higher 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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HEAT 
RESISTANCE 


ELECTRICAL PROPERTIES 


than that of plain iron to a low approaching that of Invar. 


Several Types of Ni-Resist are available to meet a variety 
of industrial demands. 


At the present time, nickel is available for end uses in de- 
fense and defense supporting industries, The remainder of 
the supply is available for some civilian applications and 
governmental stockpiling. 





The International Nickel Company, Inc. 

Dept. 20, 67 Wall Street, New York 5, N. Y. 

Please send me booklets entitled, “Engineering Properties 
and Applications of Ni-Resist,” and, “Buyers’ Guide for 
Ni-Resist Castings.” 


onvereeeeseessctebes BOO eeeeeeeeeer 


67 WALL STREET 
NEW YORK 5, Nv. Y. 
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ENGINEERING Nagai (+) Turbine-generator 


New © 


. ec 
4.16 or 13.8 KV 


y Sale 
= 
"OL 


4 unit substation Tranformers 


AN Ie 
S 


ing low-voltage bus through a transformer. Existing system 
is left as is; new high voltage “‘back-bone’’ transmits power 
through switchgear (3) to load centers (4). 


EXPANSION TO HIGH VOLTAGE IS SIMPLE. Here, a process- 
ing plant is extended by adding new power sources (1) or (2) 
at high voltage and connecting a high-voltage bus to an exist- 


High-voltage power distribution 


3. TO SAFEGUARD PERSONNEL, high-voltage ¢ G-E switch- 4, FLEXIBILITY FOR CHANGING LOADS is provided by G-E 
gear is metal-enclosed. There are no exposed live parts— double-ended load-center unit substation. Ratings, circuit 
switchgear can be located in work areas, close to machines. arrangements are available to meet specific requirements. 
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] BY-PRODUCT POWER—in plants using process steam—can 
® be supplied economically by G-E turbine-generator. High- 
voltage generation means flexibility for future load growth. 


Ann 


S 
wn 5 1953 

aa rats 9 oF vas “a 
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EASY TO INSTALL G- E master unit wean hiliens pur- 
* chased primary power into plant at high voltage. It’s a 


packaged unit—helps meet today’s need for quick expansion. 


system simplifies plant expansion 


Engineering problems and installation costs 
reduced, production kept continuous by 
G-E “building-block” distribution equipment 


The mushrooming growth of chemical processing 
plants continues. Power systems must be capable of 
expansion—in a hurry—to keep up. 

G-E high-voltage load-center distribution systems 
are the answer. General Electric high-voltage ‘‘pack- 
aged power” units can be used to form new electrical 
load-center systems. Each standardized package or 
“building block,’”’ is a complete, factory-assembled 
unit. Each is ready for operation right after it is de- 
livered. Units can be added step by step, as the plant 
grows, to keep costs low and processing continuous. 
How a high-voltage system saves. High-voltage 
power, carried to load centers, saves copper, reduces 


voltage drop, improving equipment performance. The 
lower currents are more easily isolated—assuring pro- 
duction continuity. Cost of future expansion will be less. 
But suppose you have a low-voltage system .. . 
Combining it with a high-voltage system is simple — 
and can be done at little or no extra cost! It merely 
requires the addition of a bus-tie transformer between 
buses. Then, as your plant expands, the high-voltage 
system can be introduced as though the low- we 
system did not exist. 

Planning an ideal distribution system. To guide you 
in a modernization or expansion program you need 
an over-all power system plan. See the new full-color 
film, “The Vital Link”—part of G.E.’s new More 
Power To America program on modern industrial 
power distribution systems. Contact your G-E 
Apparatus Sales Representative, or write to General 
Electric Co., Schenectady 5, N. Y. 662-44 


Engineered Electrical Systems for Chemical Plants 


GENERAL 
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FOR HIGH PRESSURE DEPENDABILITY 
--- Depend On MIDVALE 


SEAMLESS FORGED PRESSURE VESSELS 
MADE TO PRECISION SPECIFICATIONS 


etm iim iia * 


Pressure 5,000 P.S.I. . . . diameter 40 inches . . . length of 
vessel 40 feet . . . application, a vital section of a petro- 
chemical plant—Midvale craftsmen produced this vessel 
to exacting specifications in record time from one seamless 
forging. 


Pressure vessels to resist high pressures, high temperatures 


= 
Sep ne a. 
Dee ce ee ne em een 


and corrosive elements, each is built with precision rugged- 
ness at Midvale to assure unfailing dependable service. 
Midvale craftsmen carefully control quality throughout all 
operations from the melting of the steel to the final ma- 
chining. That's why leaders in the chemical, refining and 
processing industries specify Midvale for dependability. 


THE MIDVALE COMPANY 


NICETOWN, PHILADELPHIA 40, PENNA. 
OFFICES: NEW YORK + CHICAGO . PITTSBURGH 
WASHINGTON + CLEVELAND + SAN FRANCISCO 
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® for any valve application 


Discs for the Honeywell Series 700 Valve include 
single and double-seated V-ported and contoured 


types, each with either linear or equal-percentage 


(od ot 20 ¢ Yel (=) ot-] 6 Corfu 0) AU t-or- Wm aU 1 ake bE-tems (0) alle) elie) senerey hb Ze)| il] 
ground and polished all ‘designed to retain 
characteristics under severe service. The Honeywell 


Series 700 Valve comes in a full range of styles and 

sizes . |. ies all the features.you look for in a fine 

valve. Write today for your copy of Bulletin 700-2 
INNEAPOLIS-HONEY WELL REC SULATOR CO. -#ndustrial> ' 





‘Divisieee 1904 Wind irijn *Av », Philadelphia 44, Pa qe 
VO Ae jt Nee 


See WL Couitrelh 


METALLIC ORE 


you name 


\' a cHEMICAES 


Rex Heavy-Duty Pan Conveyor with 100-foot 





E A centers carrying lime rock from a gyratory 
crusher in a cement mill. 


Rex Cast Metal Pan Conveyor carrying 
sintered manganese nodules. 


Rex Leakproof Conveyor with outboard 
oe rollers handling flake alkali in a chemical 
plant, ; 


C WA IN BE & Hot material is easy to handle with a Rex 
; Pan Conveyor. This one is moving hot lime 
from kilns to storage building. 
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When fo Use an Apron 
or Pan Conveyor 


Here are some of the circumstances 


and conditions that call for the use of | 


apron or pan conveyors rather than 
other types. 


Material handled is hot—over 350°F 
Material handled is very abrasive 

or sharp-edged ~ 

Material handled has large bulk — 
loads are very heavy 


Uniform controlled flow is required 
inclines are steep 
Distances are relatively short 


Many years of service and low 
maintenance are particularly desirable. 


WE'LL HELP YOU 
HANDLE IT AT 

LOWER COST 

WITH REX APRON OR 
PAN CONVEYORS 


Hot or cold, free-flowing or lump, abrasive or 
non-abrasive—Rex Apron Conveyors move ma- 
terial at the smooth-flowing, closely controlled 
rate that saves you money ... saves materials... 
saves time. When you have a conveying problem 
in your plant, call in a Rex Conveyor Engineer. 
He has had years of experience in solving diffi- 
cult materials handling problems, and he’s backed 
by a complete line of Rex Apron and Pan Con- 
veyors. He will recommend without prejudice 
the exact type of conveyor which best suits your 
particular application. He'll explain in detail 
the advantages of Rex Design and Construction, 
For instance: 


* Unique outboard roller construction permits 
easy servicing without disassembling chain or 
conveyor. When roller replacement is neces- 
sary, only 4% as many operations are required 
as when rollers are between side bars. 


* Exclusive Rex Square Through-Rods seated in 
square holes in side plates positively cannot 
rotate. They last much longer. 

* Only a minimum of mechanical servicing is 
required, 

* Steep inclines are practical. 

* Power requirements are low because of large 
diameter outboard rollers. 


* Even for fine flowing material, leakage is 
held to an infinitesimal minimum. 


Want more money-saving facts? They're as near as your telephone. 
Just call your nearest Rex Field Sales Engineer or write to Chain 
Belt Company, 4648 W. Greenfield Ave., Milwaukee 1, Wis. 


aoe ED COMPANY or mitwaukee 


“Your Headquarters for the finest in Conveying Equipment” 


Atlanta + Baltimore » Birmingham + Boston * Buffalo + Chicago « Cincinnati + Cleveland + Dalla: 
Denver + Detroit « Ei Paso * Houston » Indianapolis « Jacksonville » Kansas City + Los Angeles « Louisville 
Midiond, Texas * Milwaukee * Minneapolis * New York * Philadelphia « Pittsburgh * Portland, Oregon 
West Springfield, Mass. * St. Louis « Salt Lake City « San Francisco + Seattle * Tulsa * Worcester. 


World-wide Service through our Export Offices: 4800 W. Mitchell St., Milwaukee 1, Wis.; and 19 Rector St., New York City 
s located in principal cities in the United States and abroad 
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Why your machinery and motors last longer 
with LINK-BELT Fluid Drive’s constant 


I’ YOUR MACHINE loads are of the high 
inertia, repetitive shock or high start- 
ing torque type, Link-Belt’s Fluid Drives 
can save you money, 

Constant CUSHION ACTION gives you 
the shock absorption and overload protec- 
tion you need. More—because shock 
load service factors can be disregarded, 
you can use power transmission equip- 
ment of lower horsepower. 


Check the three curves below. They 
demonstrate three exclusive advan- 
tages of CUSHION ACTION. And for 
more detailed information, write for 
Book 2485. In it you'll find all 
the facts on five types of 
Link-Belt Fluid Drives 
— Electrofluid Drive, 

Electrofluid Gearmotor, 
Fluid Drive, Fluid Gear Drive and Fluid 
Coupling Drive. 


LINK -BELT COMPANY: Chicago 9, Indianapolis 6, Phil- 

adelphia 40, Atlanta, Houston 1, Minneapolis 5, San 

Francisco 24, Los Angeles 33, Seattle 4, Toronto 8, 

Springs (South Africa), Sydney (Australia). Offices, 

— Branch Stores and Distributors in Priacipal 
es. 





rc 





Cutaway shows simple, 


ru 
Lin 


FLUID DRIVES 


construction of 
-Belt Fluid Drive. 
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that LINK- BELT CUSHION ACTION offers ag real a 


Le-inSTANTANEOUS MOTOR WITH 
FLUID COUPLING: 


FULL LOAD CURRENT 



































LJ 


Smooth acceleration 


Typical motor and coupling acceleration 
curves for a high-inertia load show how 
CUSHION ACTION smoothly and 
gradually accelerates the load, saving 
wear and tear on vital equipment. 











Ss 
30 40 50 60 70 80 90 
OUTPUT SPEED PER CENT 


No overmotoring 


Compare the output torque of a motor 
with and without the fluid coupling. 
Because motor accelerates free of load, 
it reaches maximum pull-out torque that 
might otherwise require a special type 
of oversize motor. 


> 20 


TIME OF LOAD ACCELERATION 


Low starting current 


As these current consumption curves 
show, with the fluid coupling, motor 
Starting current drops instantaneously to 
less than half the starting current re- 
quired by a motor without fluid cou- 
pling. Difference represents power sav- 
ings, reduced heating. 





J 
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You can’t stop an alligator with a water pistol 


You can’t stop corrosion with ordinary paints 
.eeit takes BITUMASTIC COATINGS! 


CORROSION can’t be stopped by 
ordinary paints or conventional pro- 
tective coatings. They can’t protect 
surfaces against the ravages of rust 
for any appreciable length of time. 
But Bitumastit Coatings can! 
FOR Bitumastic® Protective Coat- 
ings, unlike maintenance paints, are 
specially formulated from a coal-tar 
pitch base* that is, for all practical 
purposes, impervious to water. When 
you keep moisture away from an ex- 
posed surface, you stop corrosion. 


cam Pha. 
merens BITUMASTI( Protective coatincs 


FOR Bitumastic Coatings provide 
an extra-tough, extra-thick barrier 
against corrosive elements—a barrier 
that is impenetrable. These coatings 
provide up to 8 times the film thick- 
ness of conventional paint coatings. 

FOR Bitumastic Coatings stop 
corrosion that is caused by moisture 


poppers compen, Inc., Tar ” suena: Division 


pe. 959-T ittsburgh 19, P; 


—acid fumes—alkaline fumes—salt 
air—heat. 


There are 6 Koppers Coatings—formulated 
to control corrosion of metal and deterior- 
ation of concrete. Use the coupon for full 
information, or see our catalog in section 
4-J of Sweet's Plant Engineering File. 

*Hi-Heat Gray is a non-coal-tar vehicle with metallic pigment. 


” Saas send me, iene charge or obligation, complete information on corrosion 


prevention. 


ey Mnt Lteluiers 
INDUSTRIAL. 


DISTRIBUTORS 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 959-T, Pittsburgh 19, Pa. 


DISTRICT OFFICES: BOSTON, CHICAGO, 
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LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA, 


93 














dj 


i 


with AMPCO 
METAL 


,, 29 your tough J ob¢ / 


Sulfuric acid spray unit. 


Hot salt water is a corrosion headache in any man’s language. 

And that’s why sea-water evaporators manufactured by Griscom- 
Russell Co. of Massillon, Ohio are made principally of Grade 8 Ampco 
Metal. 

Ampco Metal has exceptional resistance to corrosion from sea water — 
even brackish water and polluted harbor-water, as well as many other 
corrosive liquids. That’s why it’s so widely used in chemical and process 
applications, as well as in marine service. 

That’s not the only reason Grade 8 Ampco Metal was selected for this 
tough service: It adapts to complicated shapes — it’s easy to fabricate with 
Ampco-Trode* welding wire or coated electrodes. Weight is saved — this 
evaporator is 10% lighter than previous units, with even further weight 
reductions possible. 

This remarkable aluminum bronze alloy not only resists corrosion, but 
has high tensile strength (75,000 psi) ... high physicals at extreme temper- 
atures... high impact and fatigue values (Charpy @ ~ 423° F, 93 ft.-lb.; 
@ 70° F, 75 ft.-lb., fatigue limit 28,000 psi @ 100 million cycles) ... high 
strength to weight ratio... and high compressive strength. It has unusual 
resistance to wear, abrasion, pitting, and cavitation erosion. It has Boiler 
Code approval for unfired pressure vessels. 

Complete the story yourself! Find out how Ampco Metal can help you 
save production time, trouble, and money — how it gives you corrosion-, 
erosion-, abrasion-proof service in hundreds of applications. 

You can get Grade 8 Ampco Metal in practically any form you require: 
sheets, plates, extrusions, castings, pipe, fasteners, etc. Check , a ee 
with your nearest Ampco field engineer or send the coupon Hasce valves —~ mode entirely 
today for more information. of Ampco Metal. 


ee eed 


T fitting — sand-cast. 


if toda 4 AMPCO METAL, INC. 
and ma! < Dept. CE-9, Milwaukee 46, Wisconsin 


this cour" 
Send me information on the application of Ampco aluminum 
bronzes for corrosion-resistant service in the process industries, 


*Reg. U. $. Pot. Off. 


= 


Name Title 


‘Metal, Inc. Company 


MILWAUKEE 46, WISCONSIN Company Address. 











City 














1ts the Nash! 


The ability of Nash Compressors to maintain original performance 
over long periods is no accident. Nash Compressors have but a single 
moving element, the Nash Rotor. This rotor is precision balanced for 
long bearing life, and it revolves in the pump casing without metallic 
contact. Internal lubrication, frequent cause of gas contamination, is 
not employed in a Nash. Yet, these simple pumps maintain 75 lbs. 
pressure in a single stage, and afford capacities to 6 million cu. ft. 
per day in a single compact structure. 

Nash Compressors have no valves, gears, pistons, sliding vanes or 
other enemies of long life. Compression is secured by an entirely dif- 
ferent principle of operation, which offers important advantages often Automatically maintained. 
a answer to gas handling problems difficult with ordinary equipement. Slugs of liquid entering pump 

ash Compressors are compact and save space. They run without = 
vibration, and compression is without pulsation. Because there are no = will do no harm. 
internal wearing parts, maintenance is low. Service is assured by a . 75 pounds in a single stage. 
nation-wide network of Engineering Service offices. Write for 
bulletins now. HUANEAANGAAUELAUEANUUADEALOASURESAAUREELENOLAUEUEDECLUUANUIUENN 


NAS ENGINEERING COMPANY 
312 WILSON, SO. NORWALK, CONN. 
96 
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No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 
Low maintenance cost. 
Saves floor space. 

Desired delivery temperature 


HVANNAASGERNEASUUUUUDUUOUUNNANNNNSAGNELGGALEDSTEUALOLEANAANANUOUAUAU ETE 
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USED IN NEW 
ACRYLIC PROCESS 


In a new acrylic process recently put on stream by 
the Rohm & Haas Company, Houston, Texas, a 
Ro-Flo gas compressor is handling a composite 
of hydrogen obtained from a low temperature dis- 
tillation mixture of carbon monoxide and hydro- 
gen. The new R & H process reduces the costs 
of methyl and ethyl acrylates —- basic materials 
for synthetic organic chemicals. 








Same Pressures Maintained 
YEAR after YEAR Without Loss 
of Volume 


OU are assured of constant operating 
PY chiciency with Ro-F/o air and gas com- 
pressors because they are simple in construc- 
tion with few parts to wear. After years of 
continuous operation, under normal condi- 
tions, Ro-F/o units have maintained constant 
volume output without loss of pressure, and 
have shown no visible signs of wear. 

Today, Ro-F/o compressors play an im- 
portant role in almost all chemical manu- 
facturing. They are compact, self-contained 
units that provide continuous pulsation-free 
flow. And their relatively high speed rotary 
action eliminates vibration and shock — 
reduces foundation needs to a minimum. 

Ro-F/o compressors are built in capacities 
from 40 to 3200 cfm at pressures from 5 to 
40 psig. And they are only one of five sep- 
arate types of air and gas handling units 
manufactured by Allis-Chalmers. 

For detailed information on an air or gas 
handling unit to fit your particular need, 
contact your nearest A-C sales office or write 
Allis-Chalmers, Milwaukee 1, Wisconsin. 

A-4140 


Ro-Flo is an Allis-Chalmers trademark. 


ALLIS-CHALMERS 
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ethiehem enumont 


for 
ECONOMICAL MARINE 


TRANSPORTATION 
of 


High or Low 
Temperature - Vapor Pressure 
CHEMICALS 


Liquefied Petroleum Gas Barge ready for launching 


Tankers 
Sea Going & Inland 
Water Barges for 
ANHYDROUS AMMONIA 
BUTANE ETHYLENE 
72% CAUSTIC SODA 
PROPANE 
MOLTEN SULPHUR 


Liquefied Petroleum Gas Ship converted from a dry cargo vessel 


A pioneer in the development, design and construction of the most advanced types of 
Marine Chemical Carriers, Bethlehem at Beaumont can help solve your problems in 
this field. Your inquiries are invited. 


ro mone 


SHIP REPAIR YARDS 
Boston Harbor New York Harbor 
Baltimore Harbor Beaumont, Texas 


ee he ee tater | : BETHLEHEM STEEL COMPANY 
Sarma ame | Shipbuilding Divison 


Beaumont, Texas General Offices: 25 Broadway, New York 4, N. Y. 
San Francisco, Colif, #9): aan RRNA ae oR ORmarE 


On the Pacific Coast shipbuilding and ship repairing ore performed by 
~ a the Shipbuilding Division of Bethlehem Pacific Coast Stee! Corporation 
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REMOVE... 










You can remove breakers, inspect them, and replace 
them in only afew minutes when you use Westinghouse 
Type DH Metal-Clad Switchgear. Because breakers 
are drawn out horizontally, no lowering or lifting 
is necessary. A shutter indicator, visible from the 
front, provides positive indication of disconnect posi- 
‘all tion. As the breaker is withdrawn, a grounded metal 
shutter closes to isolate stationary contacts. 

,When the breaker is removed, interphase barrier 
and arc chutes remove easily to expose contacts at 
an accessible and convenient working height for 
quick inspection. 

Replacing the breaker is just as easy and safe. A 
few easy turns of 2 crank move the breaker from dis- 
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It’s easier, faster, safer with 
Westinghouse horizontal drawout switchgear! 


aol WOE RO Tess 


... CONNECT 






connect to operating position. A mechanical interlock 
positively prevents engagement of crank linkage un- 
less the breaker is open. 

For complete information on Westinghouse Metal- 
Clad Switchgear for indoor or outdoor service write 
for Booklet B-5306. Address: Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Penna. 

. J-60792 















METAL-CLAD 
SWITCHGEAR 





Centrifuges Used 
In Making Insulin 


Insulin is made from the pancreas glands of cattle. It takes 1,500 
animals to supply enough for just one ounce of Insulin. The process 
takes many months to complete and if it were not for centrifugal 
machines, would take a great deal more time. 


To speed up the process of making Insulin, De Laval machines 
are used by leading pharmaceutical manufacturers in two phases of 
the manufacturing process: 1) separators are used to remove fat from 
the solution of Insulin and 2) clarifiers remove water-insoluble solids 
from the almost-completed Insulin. Thus, these pharmaceutical manu- 
facturers are able to provide for diabetics the great wonder drug that 
restores their balance of sugar and starch. 


Here is another example of how De Laval centrifugal machines 
speed up a process. The fact that centrifugal processing concerns a 
life-saving product, makes this application of greater than usual 
interest, but the basic fact remains: De Laval Separators and Clarifiers 
are the most effective means of making continuous liquid-liquid, 
liquid-solid and liquid-solid-liquid separations that industry affords. 


DE LAVAL -THE DE LAVAL SEPARATOR COMPANY 
Chicago POUGHKEEPSIE,N.Y. San Francisco 


FOR FASTER PROCESSING SYSTEMS 
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Positive discharge 
for light, fluffy, fragile 
or materials that tend 
to stick to the buckets, 
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Centrifugal discharge 
for free-flowing, fine or 
loose materials with 
small to medium lumps. 
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Let LINK-BELT recommend the 
bucket elevator that meets 
your requirements from 
13 types in 4 basic designs 


8 3, Beseld to cut your cost of raising mate- 
rials to processing machinery or to 
storage bins or silos? Regardless of the ca- 
pacity required—or the characteristics of 
your material —there’s a Link-Belt Bucket 
Elevator for the job. 

Working with this broad line, Link-Belt 
engineers can select the one best-suited to 
your needs, A wide range of sizes on chains 
or belts is available. 

What's more, installation, maintenance and 
operating costs are low with Link-Belt Bucket 
Elevators. Rigid, jig-built casings are self- 
supporting, need only occasional lateral tie- 
ins depending on height. You have quick 
access to both head and boot for periodic 
inspections, Simple screw or gravity take-ups 
maintain chain or belt tension at all times. 

There’s an experienced materials handling 
engineer in the Link-Belt office near you. Call 
him for complete information. 





BUCKET ELEVATORS 


Four Link-Belt centrifugal discharge bucket 
elevators, each with 30 TPH capacity, handling 
cellulose acetate at a large chemical plant. 


















Continuous discharge Internal discharge 
for range of materials for gentle handling of 
—light to.heavy, small small articles such as 
to large, abrasive lumps. pellets, seeds, castings. 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, Seattle, 
Toronto, Springs (South Africa), Sydney (Australia). Sales Offices in Principal Cities. 





ONE OF FIVE 2000-HP G-E SYNCHRONOUS MOTORS USED FOR AIR-COMPRESSOR DRIVES AT FORD MOTOR CO., ROUGE PLANT. 


FOUR REASONS WHY G-E SYNCHRONOUS MOTORS 


I. STRONG, FABRICATED FRAMES .. . 


The welded steel-plate stator frame provides maximum rigidity 
in a comparatively lightweight construction. The sturdy channel- 
shaped frame consists of a wrapper plate firmly secured by continu- 
ous welds ‘to rigid side plates. This design, proved by years of 
operating experience, affords more than ample strength for clamp- 
ing and supporting the stator core. 


ot 


~ 


2. G-E BRUSHES ON G-E MOTORS... 


Brushes on G-E synchronous motors are a product of G-E team- 
work. Close co-operation between machine designers and laboratory 
engineers means you get the right brush on the right motor for 
your particular application. In addition to extensive research and 
testing, all new and improved grades of brushes are thoroughly 
field-tested before approved for standard use, 


























Dependable G-E Synchronous Motors 


on 24-Hour Assembly-line Service 


Ford Motor Company uses 
G-E synchronous motors 
for air-compressor drives 


Compressor-motor dependability is really put to test on 
"round-the-clock service at Ford Motor Company's Rouge 
plant. Compressed air is used 24 hours a day on many 
assembly operations, and a dependable supply is vital to 
keep production lines moving. 


To furnish this all-important air, five 2000-hp G-E syn- 
chronous motors drive reciprocating compressors con- 
tinuously—with only slight reductions in demand on 
certain shifts. 


G-E synchronous motors can be relied upon for such 
continuous service with minimum downtime. You can 


depend on them because in back of every G-E synchronous 
motor stand more than half a century of motor engineer- 
ing leadership . . . superior research and testing facilities 


to assure excellent component materials . . . and a corps 
of experienced craftsmen who are proud of the equipment 
they build—and build it to last. 


The next time you consider a drive for heavy, continuous- 
service equipment be sure to call in your G-E representa- 
tive to discuss any special application problem you may 
have. Have him explain the many money-saving uses for 
G-E synchronous motors and point out their operating 
economies, 

In the meantime, you can obtain more information on G-E 
synchronous motors by writing for these publications: 
GEA-5332, “Low-speed Synchronous Motors,” or GEA- 
5426, “High-speed Synchronous Motors.” Write to 
Section 770-29, General Electric Co., Schenectady 5, N. Y. 


Gou oom pu yor corfaince ss. 
GENERAL @@ ELECTRIC 


GIVE LONG, DEPENDABLE SERVICE... 


neal 


3. LONG INSULATION LIFE... 


Insulating materials, manufactured in our own factories by the 
most modern methods, conform to rigid G-E specifications and 
are applied by experienced operators, above. Thus coils are uni- 
form, interchangeable, mechanically rugged, and moisture resisting. 








4. LOW-RESISTANCE CONNECTIONS .. . 


For dependable operation, stator windings are silver brazed, as 
shown above, Joints of this type have low electrical resistance, 
exceptional thermal and mechanical strength. These important 
properties are difficult to obtain by other methods. 








Plasma For A Failing Process 


Throughput usually suffers when any 
part of your process gets too weak to 
keep up with the rest of your system. 
Here’s how one company we know 
prevented such a problem. * 
Chlorinated hydrocarbons for use 
in plastics had to be weighed. Test- 
tube accuracy without metallic pick- 
up, contamination or discoloration 
was essential. Stability had to be 
maintained with sub-zero tempera- 
tures. 
The answer: jacketed weigh tanks 
on suspended scales. Passage be- 
tween shells gave ample circulation 
for coolant, while a nickel-clad steel 
inner shell assured purity... fast, uni- 
form heat transfer. Other results: 
easy low-cost maintenance, long life. 


Where did thissolution come from? 
It was the result of cooperative de- 
velopment between the engineering 
staffs of progressive Equipment 
Builders, process engineers and ma- 
terials suppliers. In developing such 
equipment, these better builders reg- 
ularly turn to Lukens for its knowl- 
edge of materials, as well as its wide 
range of low-cost clad steels. 

Even with new equipment hard to 
get, these builders can often recon- 
dition what you have for better, 


. more profitable production. For 


their names, write us today, explain- 
ing your problem. Manager, Market- 
ing Service, 400 Lukens Building, 
Coatesville, Pennsylvania. 


World's Leading Producer of 


SPECIALTY STEEL PLATE + PLATE SHAPES + HEADS - CLAD STEELS 


LUKENS STEEL COMPANY, COATESVILLE, PA. 
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Look for These 
Signs of GOOD P 


CAST SHAFT SLEEVES, 
not commercial tubing, save the 
shaft from wear. Sleeves extend 
through the stuffing box and seal 
ot the impeller hub. 







P DESIGN 


COUPLINGS have Mogic-Grip 
avick change bushings for pump and 
drive shaft, Pin and rubber bushing 
type usually used, Removal for main- 
tenance is easy. 





HEAVY HORIZONTAL SPLIT . 
CAST-IRON CASING construction 
with suction and discharge nozzles lo- 
cated in lower half for easy inspection 
without disturbing piping. 


































BALL BEARINGS may be fur- 
nished for either oil or grease lubri- 
cation, Sleeve bearings also avail 
able in larger sizes, 












GENEROUS STUFFING BOX 
LENGTH contains sufficient pack- 


ing to keep stuffing box maintenance 
low. Provision is made for sealing 
water connections or for grease seal 
if these are required, 














DOUBLE SUCTION ENCLOSED 
IMPELLER iis precision turned and 
carefully balanced to assure vibrationless 
operation and close wearing ring clear- 
ance. Water passages are hand finished 
fo a smooth surface. 












STANDARD AND SPECIAL MATERIALS are 
available for many types of service where government regulo- 
tions permit. Iron, bronze, stainless steel and combinations of 
these materials handle both alkaline and acid solutions. Stand- 
ard sizes carried in stock range from 10 to 7000 gpm with 
heads as high as 475 feet. 


















J 


THESE DESIGN AND CONSTRUCTION features of Allis-Chalmers 
double suction pumps assure long pump life and low mainte- 
nance costs. Every A-C double suction pump is carefully tested 
on the most modern pump testing equipment in the industry. 


Complete Pumping Unit 


Allis-Chalmers can furnish the complete pumping unit ~ 
pump, motor, control and drive — all of coordinated design 
and manufacture. 

Whatever your pumping problem, call your nearby Allis- 
Chalmers Authorized Distributor or District Office. Or write 
for Bulletin 08B6146. Allis-Chalmers, Milwaukee 1, Wisconsin. 

A-3952 


© 





---——----—------ 4 


Texrope, Magic-Grip, and Vari-Pitch ore Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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= 
CONTROL — Manual, 
magnetic and combina- 
tion starters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 





Sold... | 
Applied... | 
Serviced eee 
by Allis-Cholmers Authorized Distributors, | 
Certified Service Shops and Sales Offices | 
throughout the country, 
MOTORS — % to | 

25,000 hp up. 
All types. | 
| 
| 
| 
| 
j 
i 


TEXROPE V-belts in 
all sizes and sections, 
standard ond Vari+ | 
Pitch sheaves, speed | 
changers. 
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RASCHIG RINGS LESSING RINGS SPIRAL RINGS 








INTALOX 
SADDLES 





CROSS-PARTITION 
RINGS 






INTALOX SADDLES 
Unique design minimizes “pattern” packing, blocking, or 
nesting in dumped beds. Appreciably greater surface area. 
Lower pressure drop. Higher ra limits. Made in 2” 
%", 1”, UWA” and 2” sizes in both high-fired chemical 


T © W 3 ag porcelain and chemical stoneware. 
RASCHIG RINGS 


Low initial cost. Most widely used of all tower packings. 
Made in chemical porcelain, chemical stoneware, carbon, 
steel and other alloys, Size range from 4” to as high as 
6”, depending upon material. Sizes up to 2” are generally 
dumped. Larger sizes, stacked. 


LESSING RINGS 
f A modification of the Raschig Ring. The ring has a single 

rtition or web added to inside. Made in 1”, 14%”, 
liad cpus A 1m” and 2” sizes in chemical porcelain or chemical stone- 
ware. Usually dumped. 


CROSS-PARTITION RINGS 
A further modification of the Raschig Ring. Two inside 






U.S. Stoneware offers 






and sizes of Tower 








Packin gs n ot even webs cross each other at right angles to create a “4-cell” ring. 
Cross-Partition rings are made in' 3”, 4” and 6” sizes in 
rastaateh ict y approac hed chemical stoneware. They are usually stacked in the tower. 






SPIRAL RINGS 
Made in single, double or triple spiral types. The function 
of the spirals is to increase the turbulence of the gas stream. 
Made in chemical stoneware in 314”, 4” and 6” sizes, Spiral 
Talelilthic(a iliac) a rings are used in stacked beds. 


All U. S. Stoneware ceramic tower packings are made from 
bodies especially developed for tower service. They are 
extremely tough, possess bigh resistance to spalling and 
exceptional corrosion-resistant properties. Chemical porce- 
lain bodies are completely iron-free and are of zero porosity. 


The U. S. STONEWARE Co. 


AKRON 9, OHIO 






by any other 
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THE 44, 


Prepared under the direction of Joseph A, O'Connor, News Editor 





¢ In its new plant at Jersey City, N. J., the M. W. Kellogg Co. will 
use a vastly improved process that will speed up production of 
Kel-F, its trifluorochloroethylene polymer. 

e Electro Metallurgical Co., a division of Union Carbide, plans to 
build a plant to produce 10,000 tons per year of titanium. Electro- 
met seeks the same government guarantees that present producers 


are granted. 


Hexachleroecyclopentadiene from pentane 


Hooker Electrochemical has high hopes for its new 
process for making hexachlorocyclopentadiene from 
pentane. Not only is the product used in the manu- 
facture of insecticides, but it can be combined with 
maleic acid for the production of alkyd and polester 
resins. 

Hexachlorocyclopentadiene was first made by chlo- 
rinating cyclopentadiene. Later a high-temperature 
vapor-phase chlorination and cyclization of polychloro- 
pentane was developed. Another process is liquid-phase 
chlorination of cyclopentadiene to octachlorocyclopen- 
tene, which is then cracked to hexachlorocyclopenta- 
diene, 

Hooker’s process, which starts with either normal 
or isopentane, gets greatly increased yields by the vapor- 
phase chlorination of polychloropentane. 

There are three distinct steps in this process: (1) 
pentane is photochlorinated in the liquid phase; (2) 
the polychloropentane so produced is vaporized, further 
chlorinated, and simultaneously cyclized by dehydro- 
chlorination, giving a mixture containing hexachloro- 
cyclopentadiene and octachlorocyclopentene; (3) the 
octachlorocyclopentene is cracked to hexachlorocyclo- 
pentadiene, 

Hooker developed this process because of irregular 
operation of the older uncatalyzed vapor-phase chlorina- 
tion. This irregular plant operation was apparently due 
to the catalytic action of the reactor walls. Therefore 
an effective catalyst was sought, and the influence of 
operating conditions on yield investigated. 

Hexachlorocyclopentadiene, a versatile chemical, 
because of its conjugated double bonds readily enters 
many Diels-Alder reactions. 

It is the raw material for such insecticides as those 
made by Julius Hyman & Co. of Denver, Colo., which 
has been acquired by Shell Chemical Corp. It is also 
used by Velsicol Corp. of Chicago, Ill., in the manu- 
facture of insecticides. 

Particularly interesting is the combination of 
hexachlorocyclopentadiene with maleic acid to give 
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HET acid, which can be used in the manufacture of 
many alkyd and polyester resins. Because of their high 
chlorine content these resins are flame-retardant and 
can be used in fire-retardant paints. 

Hexachlorocyclopentadiene likewise readily yields 
alkoxy derivatives and condensation products with 
other chlorohydrocarbons. It also yields compounds 
with quinonoid structures. 

Hooker expects its new high-temperature vapor- 
phase catalytic chlorination and cyclization process to 
provide an economic method for volume production 
of hexachlorocyclopentadiene from pentane. Insecti- 
cides and plastics are ready markets. Hooker itself is 
getting into the polyester business, 


New way to stabilize zirconium dioxide 


Researchers in the Dayton, Ohio, laboratory of 
the Air Force have developed a new technique for 
stabilizing zirconium dioxide, a high-temperature ce- 
ramic that can withstand over 4,000 deg. F. 

By using special additives the zirconium dioxide 
can be stabilized at lower temperatures than heretofore 
possible. This improved stabilization technique will 
permit new and cheaper manufacturing methods, open- 
ing the way to new uses. 

Stabilized zirconium dioxide will become increas- 
ingly important in the future for rockets, turbo-jets 
and high-temperature metallurgical research. (See arti- 
cle on page 208 of this issue for other upcoming process 
developments where this material will find usage.) 


Uranium via nitrie acidulation? 


What may be the first plant to recover uranium 
during the manufacture of phosphate fertilizer by nitric 
acid acidulation will be the $5 million plant of Allied 
Chemical & Dye Corp. at South Point, Ohio. It’s ex- 
pected to be completed by this fall, and will produce a 
high-analysis complete fertilizer by a new process, 

First of its kind in the United States, the new 

(Continued on page 108) 
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plant will use a process developed by Allied after four 
years of research begun in 1948 and including the 
operation of a pilot plant. 

In the new process, ground Florida phosphate rock 
will be continuously mixed with nitric acid and a 
small amount of sulfuric acid. The acid converts the 
rock to a form available to growing plants. 

The resulting material will then be reacted with 
anhydrous ammonia to neutralize any acids present and 
to provide more nitrogen in the product. Potash salts 
will be added, and the product granulated to uniformly 
sized particles that are both free-flowing and easily 
handled. 

The product will contain 36 percent plant food. 
consisting of 12 percent each of nitrogen, available 
phosphoric acid and potash. 

This high concentration of plant food in the new 
product will be achieved through substituting nitric 
acid for most of the sulfuric acid normally used to make 
complete fertilizers, This will result in an annual sav- 
ing of as much as 88,000 tons per year of 100 percent 
sulfuric acid, which will be freed for other uses. 

So far, most new plants for the recovery of uranium 
during the manufacture of phosphate fertilizers are 
designed to get the uranium from wet-process phos- 
phorie acid. 

But the Atomic Energy Commission, overlooking 
no possibilities, has also been exploring recovery of 
uranium during the manufacture of phosphate ferti- 
lizers by nitric acid acidulation. Production of phos- 
phate fertilizers takes close to 1.5 million tons of sulfur 
a year. So it’s likely that sulphuric acid for acidulation 
will be increasingly supplemented or replaced by nitric 
acid. 

In fact, as Allied engineers point out, the U. S. 
chemical industry is concentrating much effort to 
develop processes similar to the one to be used at 
South Point. They feel that commercial use of these 
processes will represent the most important technologi- 
cal development in the fertilizer industry since the 
introduction by Allied of nitrogen solutions for ammo- 
niating superphosphate. 


Mercurie acetate directly from mercury 


Buffalo Electro-Chemical has developed a new 
process for making mercuric acetate directly from mer- 
cury. It should cost only one-third as much as current 
processes for making it from mercury salts. 

These current methods of commercial production 
start with a mercury salt, rather than the metal, because 
of the poor reactivity of the metal with acetic acid. All 
of these methods are relatively costly. 

Unlike most metals, mercury occurs in nature in 
the metallic form, Hence mercury compounds, such 
as its oxides, are actually more expensive than metallic 
mercury. A process that can use the cheaper metallic 


108 


mercury, therefore, is commercially more interesting 
than a process that has to start with a mercury 
compound. 

In the new Becco process, mercuric acetate is pro- 
duced efficiently, according to Dr. F. P. Greenspan, 
by reacting metallic mercury with peracetic acid in a 
glacial acetic acid medium. The mercury dissolves in 
peracetic acid, precipitating mercurous acetate. This 
is then converted to soluble mercuric acetate by heating 
in the presence of excess acetic acid. 

In this process, commercial peracetic acid cannot 
be used. During the manufacture of commercial pera- 
cetic, sulfuric acid is used to catalyze the formation of 
the peracid. Hence any traces of sulfuric in commercial 
peracetic acid would react with the mercury in the new 
Becco process to produce unwanted and insoluble mer- 
curic sulfate. 

For this reason, the peracetic acid used in the 
new process is preferably made with nitric acid as the 
peracid-forming catalyst. This will prevent formation 
of insoluble byproducts. 

Becco’s new direct process, starting with metallic 
mercury, will produce close to theoretical yields of 
pure mercuric acetate. The mercuric acetate goes into 
the manufacture of phenyl mercuric acetate for pharma- 
ceuticals and into other organic mercury compounds 
used in insecticides, disinfectants and fungicides. 


Fluidized coking to get rid of fuel oil 


As the market price of fuel oil dwindles, alert 
refiners seek new ways to reduce production. : Standard 
Oil Development Co. is exploring methods for coking 
in a fluidized bed. 

In principle, this is similar to the contact coker. 
But the particle sizes are in the range where the fluid- 
ized solids technique can be used. 

A pilot plant with a daily capacity of 100 bbl. has 
heen operating successfully with interesting results on 
a wide variety of stocks. 

It is now planned to build fluid coking plants at 
several of Jersey Standard’s refineries. ‘These plants 
are expected to be ready for operation within two or 
three years. 

New titanium dioxide plant in Dixie 

The Southeast will get still another chemical enter- 
prise when American Cyanamid’s Calco Chemical 
Division builds a $14 million plant at Savannah, Ga., to 
make titanium dioxide. 

This will be Calco’s third plant for production 
of titanium dioxide, the others being at Piney River, 
Va., and Gloucester City, N. J. It will also be the 
twentieth of Cyanamid’s 43 plants to be located in the 
South. 

Construction will begin late this year, and the plant 
will be completed early in 1955. It will occupy a 1,600- 
acre tract along two miles of the south bank of the 

(Continued on page 112) 
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Adjust-O-Feeder 
Model 1105-S 





@ LOW COST This new, compact proportioning pump, by 
@ COMPACT %Proportioneers, Inc.%, is inexpensive and 
Built-in standard motor — no separate meets most requirements for a low capacity, 
es ee medium pressure chemical feed pump. The 


Built-in oil-enclosed gear reducer. 


@ MICRO-STROKE ADJUSTMENT 
Scale easily read —crank and connecting 


standard Model 1105-S has a’ capacity range 
from 1 to 10 GPH and will discharge against 


rod operate in horizontal plane. pressures up to 650 psig. F. or lower feeds, the 
@ LONG LIFE AND EASY MAINTENANCE unit is available with a range of from 0.5 to § 
One-piece Meehanite iron frame for GPH. Complete and self-contained, Model. 


positive alignment of all moving parts. 


Double check valves on suction and 
discharge easily removable. 


1105-S weighs less than 100 lbs. and is ready 







to operate. 


Ask for Bulletin 1105 












Write to %PROPORTIONEERS, INC.%, 389 Harris Ave., Providence 1, R. I. 
Technical service representatives in principal cities of the United Staies, Canaca, Mexico and other foreign countries, 
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I-T-E Unit Substations 
for modern plant distribution 


Modern plants require the utmost in power distribution 
efficiency, reliable circuit protection, service continuity, 
safety, and economy. 


Unit Substations—integrated units of stepdown 
transformers and protective switchgear for location 
at load centers—have been an I-T-E specialty for 
many years. 


create emettin 


Over-all responsibility Quality throughout 


From the incoming lines to the outgoing circuits, I-T-E’s experienced staff of switchgear engineers 
I-T-E supplies all the equipment you need—com- assures you professional competence in the selection 
pletely coordinated as a package. Furthermore, and application of all components to fit each job. 
I-T-E assumes full responsibility—from initial The proved quality of I-T-E products is your guar- 
planning, through manufacture, to shipment. Fac- antee of uniform, outstanding performance, long 
tory-assembled and -tested, complete unit substa- life, and over-all economy. 

tions are delivered ready for installation. 


See how much I-T-E COORDINATED PLANNING can save you! 


There is an I-T-E Application Engineer 
near you. He will assist you with your 
d specific requirements—and show you 

how you can save with complete I-T-E 

engineering. Give him a call. Look in 

the classified section of your telephone 
directory under “Electrical Equipment.” 


]-T-E Circuit Breaker Co., 19th and 
Hamilton Sts., Philadelphia 30, Pa. 





UNIT SUBSTATIONS 
for every application 
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Savannah River. The plant will be designed so that 
its output can be doubled in the future. 

Initially, the plant will employ between 300 and 
400. It will consume about 100,000 tons of raw mate- 
rial a year. Titanium ore will come from Canada and 
India, and sulfur from the Gulf Coast. 


Hydrazine reckets ahead in chemicals 


In its new $3 million plant at Lake Charles, La., 
Matholin Corp., newly. organized joint venture of 
Mathieson Chemical Corp. and Olin Industries, Inc., 
is currently turning out hydrazine for rocket fuel and 
other uses. Matholin is owned equally by Mathieson 
and Olin. 

Initially, much of the output of this first large com- 
mercial hydrazine plant in the United States will go 
to the military for rocket fuel. But Matholin foresees 
lucrative markets for hydrazine in pharmaceuticals, 
agricultural chemicals, dyestuffs, detergents, plastics and 
synthetic fibers. 

Mathieson and Olin worked together to develop 
the commercial process for making hydrazine. It will 
be made at Lake Charles by a modified Raschig process, 
starting with chlorine, caustic and ammonia. 

Chlorine and caustic first react to form sodium 
hypochlorite. Next, the hypochlorite reacts with am- 
monia to give chloramine. The chloramine, in tum, 
reacts with excess ammonia to produce the hydrazine. 

Excess ammonia, sodium chloride and the small 
quantity of caustic present must be removed from 
the crude liquor resulting from the Raschig synthesis. 

Dehydrating comes next, and is the most difficult 
step in the manufacturing process. Matholin will be 
the first commercial producer of anhydrous hydrazine. 

The dilute aqueous solution often contains as little 
as 2 percent hydrazine. And hydrazine boils at almost 
the same temperature as water. In fact, anhydrous hy- 
drazine cannot be recovered by evaporating the water 
because the aqueous solution, after reaching 58.5 mole 
percent of hydrazine, boils at a constant temperature. 

Nevertheless, Matholin will produce anhydrous 
hydrazine, using for the first time commercially a 
method of azeotropic distillation developed by Mathie- 
son. 

In addition to anhydrous hydrazine and hydrazine 
hydrate, the Lake Charles plant will produce the sul- 
fates, the hydrobromide and the hydrochloride of 
hydrazine. 

In rocket fuels, the big advantage of hydrazine is 
its high energy release. Anhydrous hydrazine has the 
added advantage that dead weight is eliminated and 
energy from the rocket fuel is not wasted in evaporating 
the water. Hydrazine combined with nitric acid may 
be the best rocket fuel yet. 

Commercial chemical products hold. the clue to 
the future of hydrazine. Biggest single outlet so far is 
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maleic hydrazide, the plant growth retardant developed 
by Naugatuck Chemical. In pharmaceuticals, hydra- 
zine is going into isonicotinic acid hydrazide and the 
nitrofuranes. It can also be used to modify plastics 
and synthetic fibers, especially the polyamides, impart- 
ing greater strength and elasticity. 

The price of hydrazine has tumbled from an origi- 
nal $50 a lb. to the current $2.50, which is based on 
the hydrazine in a solution of the hydrate. Mathieson 
first offered it for $9, later trimmed this to $4.50, and 
then early this year, anticipating the opening of the 
Lake Charles plant, cut the price again to the present 
$2.50 per Ib. 

However, Matholin researchers are already at work 
on improvements in the process, and hope to bring the 
price down eventually to as low as 50 c. a Ib. If this 
happens, hydrazine will really rocket to importance as 
an industrial chemical. 


Big Illinois petrochemical plant comes alive 


Hydrocarbons are now being stripped from natural 
gas at the big $44 million plant of National Petro- 
Chemicals Corp. at Tuscola, Ill., as the first step 
toward full operation. The natural gas flows through 
the line of Panhandle Eastern Pipe Line Co., which 
owns 40 percent of National Petro-Chemicals. National 
Distillers Products Corp. owns the other 60 percent of 
the enterprise. 

These extraction and fractionation units comprise 
the largest plant in the world for getting hydrocarbons 
from natural gas. When operating at full capacity, the 
plant will process 400 million cubic feet per day of 
natural gas. 

It will turn out daily 450,000 gal. of liquids from 
natural gas, including propane, butane, isobutane and 
natural gasoline. 

In addition, 10 million cubic feet per day of ethane 
will be recovered from the natural gas for conversion 
into ethylene. This will be the raw material for the 
chemical units, slated to go into production this month. 

Initial chemical production will consist of 40 mil- 
lion gallons per year of synthetic ethyl alcohol and 50 
million pounds per year of ethyl chloride. This might 
be followed early in 1955 by the production of 
polyethylene. 

Handling the distribution, Phillips Petroleum will 
sell the propane and butane largely as liquefied petro- 
leum gas, while the isobutane will go into high-octane 
aviation gasoline and the natural gasoline will be sold 
to refiners for blending into motor fuel. 

In addition to the hydrocarbon recovery and proc- 
essing units and the chemical plants, the mammoth 
enterprise, spread over 442 acres west of Tuscola, 
includes a complete power plant, a 25-acre cooling water 
reservoir, a water-treating, unit and an elaborate waste 
disposal system. The power plant, with its three 
boilers, can produce 600,000 Ib. per hr. of steam, part 

(Continued on page 114) 
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TEXTILES—for sour- 
ing; removing 
hypochlorite bleach; 
dyeing 


PETROLEUM—for oil 
well acidizing; 
treating catalysts 


WHETHER YOU NEED MURIATIC ACID 
in tank car, tank truck or carboy lots, 
General Chemical can serve you well. 
As a primary producer for over 50 
years, General offers this important 
basic chemical in all grades and 
strengths from Standard to C.P. 
(Reagent) quality. Standard grade is 
produced in 18°, 20° and 22° Baume 
strengths; Diamond and Crystal grades 


SH BE 


OTHER USES—in the 
manufacture of phar- 
maceuticals ond food 
products 


METALS — for pick- 
ling; descaling; 
plating 


—20° Baume; and Reagent—Specific 
Gravity 1.18. 


AND, WHEREVER YOUR PLANTS MAY BE, 
General can supply you quickly and 
efficiently from its producing and dis- 
tributing points across the country. For 
Muriatic Acid—as you want it... 
where you want it—why not review 
your needs with our nearest office now? 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL 


& DYE CORPORATION 


: 40 RECTOR STREET, NEW YORK 6, N. Y. 
Offices: Albany * Atlanta * Baltimore * Birmingham * Boston * Bridgeport * Buffalo * Charlotte 
Chicago * Cleveland * Denver * Detroit * Greenville (Miss.) * Houston * Jacksonville * Kalamazoo 
Los Angeles * Minneapolis * New York * Philadelphia * Pittsburgh * Providence * San Francisco 
Seattle * St. Louis * Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee 


. In Canada: The Nichols Ch 1c 
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of which will be used to generate 12,000 kw. of power. 

Design and construction of the hydrocarbon extrac- 
tion and fractionation units was carried out by J. F. 
Pritchard & Co. of Kansas City, which built much of 
the plant. Lummus Co. of New York designed and 
constructed the ethylene unit. The alcohol plant was 
designed by the Vulcan Copper & Supply Co. of Cin- 
cinnati and built by Pritchard, while the ethyl chloride 
plant was designed and built by Foster Wheeler Corp. 
of New York, 

The big petrochemical plant, which will soon 
employ 400, is strategically located at the junction of 
two major gas transmission systems that carry gas from 
the Gulf Coast and from western Kansas and Oklahoma. 


Pentaerythritol preduction climbs higher 


Fast emerging as one of the major producers of 
pentaerythritol in the United States, Celanese Corp. 
of America has entered the U. S. market with a planned 
output of 15 million pounds annually, 

Pentaerythritol production has risen sharply under 
the stimulus of the increased demand for use in alkyd 
resins. The output of alkyd resins has soared from 
166 million pounds in 1944 to 440 million pounds in 
1951, with pentaerythritol capturing a steadily rising 
percentage of the market. 

The new volume production will come from the 
Edmonton, Alberta, plant of the Celanese affiliate, 
Canadian Chemical Co., Ltd. This is the only basic 
producer of pentaerythritol that makes its own raw 
materials right in the same plant. The raw materials, 
acetaldehyde and formaldehyde, are made directly from 
petroleum hydrocarbons. 

A new continuous process, developed in the Clark- 
wood, Tex., research laboratory of Celanese, will be 
used in the production of pentaerythritol. This is the 
first complete use of a continuous process in this opera- 
tion. It makes possible greater uniformity of product 
quality, important in alkyd manufacture. 

Celanese will market a single grade of penta- 
erythritol instead of the present two. It will be of high 
quality and improved color. Shipments will be made 
in 50-Ib. bags, palletized in 1-ton units, to strategic dis- 
tribution points in the East, Middle West and Far 
West. 


Price dip fer maleic and fumaric 


Prices of maleic anhydride and fumaric acid have 
been reduced 5 c. a Ib. by Monsanto. This will give 
added impetus to the already rapidly growing use of 
polyester laminates for which maleic anhydride and 
fumaric acid are important raw materials. 

Products molded from laminates of polyester resins 
reinforced with glass fiber range from construction 
panels to storage tanks and automobile bodies, with 
new ones appearing daily. An estimated 30 million 
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pounds of these materials were fabricated last year. This 
was about a 40 percent increase over 1951. 

Not only polyester laminates but also synthetic 
enamels and other products are made from these basic 
chemicals, and their production will likewise be stimu- 
lated by the lower prices for maleic anhydride and 
fumaric acid, 


Hot demand for heat exchangers 


Today the Pfaudler Co. is selling 12 times as many 
heat exchangers to the chemical industry as it did five 
years ago. As a result, Pfaudler has had to add facilities 
at its Elyria, Ohio, plant exclusively for the manufac- 
ture of heat exchangers. 

This booming demand for heat exchangers, accord- 
ing to Pfaudler, is not entirely the result of the growth 
of the chemical industry, which has trebled its annual 
dollar sales since World War II. 

Much of the demand has been due to a new policy 
of manufacturing standard parts for exchanger units. 
Thus a unit can be quickly assembled from these 
standard parts to meet any specific requirement. This 
standard parts policy was developed by a group of 
Pfaudler engineers who specialize in chemical heat 
transfer problems. 

Use of heat exchangers is basic in the chemical 
industry, where heat is the prime source of energy. 
Most chemicals are separated by boiling, condensing 
or some other heat process. 


Caleo explores new route to anthraquinone 


A process for manufacturing anthraauinone from 
naphthoquinone and butadiene has reached the pilot- 
plant stage at the Bound Brook, N. J., plant of 
American Cyanamid’s Calco Chemical Division. Calco 
is an important manufacturer of anthraquinone, a key 
intermediate in the synthesis of vat dyes. 

Up to now, anthraquinone has been made in this 
country primarily by the phthalic anhydride-benzene 
route. European manufacturers have generally pre- 
ferred the older process of anthracene oxidation. 

The process that Calco is investigating has been 
known in the laboratory for some time. Diels and Alder 
were first to describe the addition of butadiene to 
1,4-naphthoquinone and the oxidation of the addition 
product to anthraquinone. 

Heretofore, this process has not been considered 
to be economic, largely because of the difficulty of pro- 
ducing naphthoquinone at a reasonable cost. 

Research by Calco at Bound Brook and in other 
Cyanamid laboratories has resulted in improvements 
both in the process for the manufacture of naphtho- 
quinone and in its conversion to anthraquinone. Out- 
come of the present pilot-plant investigation will deter- 
mine whether the new itnproved process becomes 
commercial, 


(What's Happening, turn to page 116) 
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L. a Broadway blizzard, placards, banners and 
streamers, confetti and ticker tape pile up in 
mountainous drifts. Even a small parade may 
bring down 75 tons, but the record fall stands 
at over 3200 tons. 

In the production of paper, records are set 
every year. In the consumption of chemicals alone, 
the pulp and paper industry is ever expanding by 
reason of new and improved production tech- 
niques. To meet this demand, Mathieson—for 
over 60 years a basic producer of quality chemi- 
cals for the paper industry—has broadened and 
enlarged its manufacturing facilities. Today, you'll 
find Mathieson an outstanding source of more 
chemicals essential to paper production and other 
chemical-consuming industries. 








PARADE 


MATHIESON CHEMICAL CORPORATION 
Mathieson Industrial Chemicals Division 


Baltimore 3, Maryland 


caustic soda ° soda ash * liquid chlorine + sulphur + bicarbonate of soda 
sulphuric acid + ammonia + sodivay nitrate + nitric acid + hydrazine 
sodium methylate + sodium chlorite » hypochlorite products - dry ice and 

methanol 


MATHIESON carbonic gas + ammonium sulphate + ethylene derivatives - 
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Silicon Carbide Rollers 
Stand High Temperatures 


Rollers of silicon carbide are being 
used. experimentally in the Coates- 
ville, Pa., mill of Lukens Steel Co. to 
speed production of special steels, 
which are heat-treated at radically in- 
creased temperatures in a new Lukens 
process, 

Clad and stainless steels are heat- 
treated at 1,950 deg. F.—unusually 
high for this type of furnace. The dif- 
ferent rates of expansion cause trouble 


Me 


in alloy and carbon steel rollers. And 
when chrome rollers, which are com- 
pletely satisfactory up to 1,509 deg. 
F., were tried at the higher tempera- 
tures, rollers broke, bearings exploded, 
and furnaces often had to be cooled 
for 32 to 40 hr. before repairs could 
be made. It was also found that stain- 
less steel plates developed metallic 
pick-up from the rollers during heat- 
treating. This pitted the plates and 
made them unfit for use. 

After years of research, silicon car- 
bide rollers have been developed that 


CARBIDE ENGINEERS DO IT AGAIN 

Their achievement in building this first commercial plant for produc- 
tion of aromatic chemicals from coal by high-pressure hydrogenation has won 
for Carbide & Carbon Chemicals Co. its second Award for Chemical Engineering 
Achievement. For the whole story, see page 122. 
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FEATURE NEWS 
Hydrazine Output Soars 
It’s in the Bag—Fast 
Two-Time Winner 


Packaged Extraction Plant 
Flow Factor—A New Tool 
Triple Threat Platreater 


will carry stainless steel at up to 2,000 


deg. F. with no pick-up or other im- 
perfections. However, it’s proved dif- 
ficult to keep these rollers from crack- 
ing under the heavy bearing load 
encountered in production of big 
plates. But Lukens engineers feel con- 
fident that further experimental work 
can lick this problem. They are cur- 
rently testing three new types of roller. 


New Plant Will Produce 
Baker’s Platinum Catalyst 


Construction has started on a new 
$2.5 million plant in Newark, N. J., 
where Baker & Co. will manufacture 
its new platinum catalyst for use in 
reforming petroleum. The plant will 
begin operation early in 1954. 

The catalyst is the result of joint 
research by Baker and Sinclair Re- 
search Laboratories, Inc., a subsidiary 
of Sinclair Oil Corp. Its development 
reflects the demand for improved proc- 
esses to make higher octane, gasoline 
for use in increasingly higher com- 
pression engines, 

Among the advantages of the new 
catalyst are higher reformate yields at 
all octane levels, reduced hydrocrack- 
ing, and a longer catalyst life. 
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ROCKET FUEL will be big use of hydrazine made in new Lake Charles, La., plant. 


ial Copa 


Hydrazine Output Soars Upward 


First big U. S. plant starts volume production by 


modified Raschig process. 
Mathieson and Olin: pared 


Rocketing into the hydrazine busi- 
ness, Mathieson Chemical Corp. and 
Olin Industries, Inc., have teamed to 
produce it; The newly organized 
Matholin Corp., owned equally by 
Mathieson and Olin, will acquire 
Mathieson’s new $3 million plant at 
Lake Charles, La. 

This is the first large commercicl 
hydrazine plant in the United States. 
Much of its output will go initially to 
the military for rocket fuel. 
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Target of joint venture by 
price and profitable outlets. 


But Matholin is counting on a 
host of new commercial uses, ranging 
from pharmaceuticals and agricultural 
chemicals through dyestuffs and de- 
tergents to plastics and synthetic fi- 
bers, to open up the market for hydra- 
zine, 
> Joint Research—After joining forces, 
Mathieson and Olin put their best 
research and engineering brains to 
work evolving a sound commercial 
process for making hydrazine. 
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Mathieson had been exploring hy- 
drazine since 1939, was interrupted 
by the war, but resumed immediately 
thereafter. Its research team, headed 
by L. Kermit Herndon, vice president 
and research director, includes James 
Troyan, John Haller and Bernard 
Nicolaisen. 

Olin has been engaged since 1933 

in research on the azide derivatives of 
hydrazine, important as primers and 
detonators for explosives. John M. 
Olin, president of Olin Industries, 
who likewise becomes president of 
Matholin, is himself one of the pio- 
neer U. S. researchers in hydrazine, 
having worked on its synthesis and 
also on the azide derivatives. 
» Biggest Obstacle—Significantly, Ma- 
tholin will produce not only the hy- 
drate but anhydrous hydrazine. Get- 
ting rid of the water in the hydrate 
has always been a tough job. Olin 
has a way for doing this with caustic 
soda. And Mathieson has developed 
two commercial methods, one by pre- 
cipitation followed by ammonolysis, 
the other by azeotropic distillation. 
The Lake Charles plant will get an- 
hydrous hydrazine by azeotropic dis- 
tillation. 

Matholin produces hydrazine by an 

improved Raschig process, starting 
with chlorine, caustic and ammonia. 
It can get its own caustic and ammo- 
nia at Lake Charles, but since the 
caustic is made there by the lime-soda 
process, the chlorine most likely will 
come from Mathieson’s McIntosh, 
Ala., plant. 
Process Steps—The chlorine and 
caustic first react to form sodium hypo- 
chlorite. Next, the hypochlorite reacts 
with ammonia to produce chloramine. 
Action of excess ammonia on the 
chloramine, in turn, results in hydra- 
zine. 

Unfortunately, however, chlora- 
mine and hydrazine react readily to 
form ammonium chloride and nitro- 





117 





gen, cutting down the yield of hydra- 
zine, This reaction takes place more 
rapidly than that between chloramine 
and ammonia, and is easily catalyzed. 
Even so, better yields can be achieved 
by using glue and gelatin inhibitors 
to tie up trace metallic ions that cata- 
lyze this unwanted side reaction. 

After the hydrazine is produced, ex- 
cess ammonia and sodium chloride, 
together with the small quantities of 
caustic present, must be removed 
from the crude liquor resulting from 
the Raschig synthesis. 
>» Dehydrating—Getting the hydrazine 
out of the dilute aqueous solution, 
which often contains as little as 2 
percent, is the most formidable diffi- 
culty in its manufacture. Hydrazine 
boils at almost the same temperature 
as water. Anhydrous hydrazine cannot 
be recovered by evaporating the water 
because at 58.5 mole percent of hy- 
drazine the aqueous solution forms an 
azeotrope. Despite this difficulty, 
Mathieson has come up with two 
ways to get anhydrous hydrazine, one 
method chemical and the other physi- 
cal. 

In the chemical method, the hydra- 
zine is first converted to the sulfate, 
which precipitates. Then it is am- 
monolyzed to form ammonium sul- 
fate. The ammonium sulfate is sepa- 
rated, leaving a solution of hydrazine 
‘in ammonia. This can be readily 
evaporated .to anhydrous hydrazine. 

In the physical method, which 
Matholin will use at Lake Charles, 
anhydrous hydrazine will be obtained 
by azeotropic distillation. This 
method has been used previously to 
produce the hydrate from the weak 
Raschig liquor, but Mathieson is the 
first to employ azeotropic distillation 
commercially to get anhydrous hydra- 
zine. 

Initially the new Lake Charles plant 
will produce not only anhydrous hy- 
drazine and hydrazine hydrate but 
also monohydrazine sulfate, dihy- 
drazine sulfate, hydrazine hydrobro- 
mide and hydrazine hydrochloride. 
Other hydrazine derivatives will be 
produced as demand warrants. 
> Rocket Fuels—The military will take 
much of the plant’s output for the 
present. Big advantage of hydrazine, 


first was completed in April 1944 and 
the second in October 1944, but 
neither reached full production before 
war's end. Both were designed to 
carry the process only as far as hydra- 
zine hydrate, which contains. 36 per- 
cent water. 

Working with hydrazine hydrate 
plus such oxidants as hydrogen per- 
oxide or liquid oxygen, the Germans 
during World War II produced pow- 
erful rocket fuels. 

Today some experts believe a com- 
bination of hydrazine and nitric acid 
to be the most likely fuel for a 
super rocket. For rocket fuels, anhy- 
drous hydrazine has advantages over 
the hydrate. Eliminating the 36 per- 
cent of water not only gets rid of 
dead weight but also does away with 
the need to dissipate part of the 
energy in the fuel to evaporate the 
water. For industrial use, the anhy- 
drous product significantly widens the 
range of possible reactions with other 
chemicals. 
>» Future in Chemicals—And Mathie- 
son is keenly aware of the chemical 
possibilities of hydrazine, is banking 
heavily upon them. For while hydra- 
zine soared to importance as a rocket 
fuel, its brightest future may lie in 
commercial chemical products. 


Thus far, over 2,000 derivatives of 
this versatile hydronitrogen are known. 
These include straight-chain, cyclic 
and cross-linked molecules, as well as 
complex nitrogen compounds for use 
in production of dyestuffs and phar- 
maceuticals. 

Simpler hydrazine derivatives, such 
as substituted hydrazines, hydrazones, 
hydrazides and semicarbazides, are 
being used in insecticides, fungicides, 
antioxidants, textile processing agents, 
explosives and photographic develop- 
ers. 
> Many Outlets—In pharmaceuticals, 
hydrazine is going into isonicotinic 
acid hydrazide to combat tuberculosis. 
It is also used in the manufacture 
of hormones, antihistamines, anti- 
biotics, vitamins and sulfa drugs. 
From hydrazine and furfural Eaton 
Laboratories has developed the ni- 
trofuranes, one of which is fed to 
poultry to prevent coccidiosis. 

Biggest single outlet for hydra- 
zine so far is maleic hydrazide. This 
new agricultural chemical, developed 
by Naugatuck Chemical, successfully 
retards the growth of grass and cer- 
tain other plants. 

Still other hydrazine derivatives are 
being used in fungicides and insecti- 
cides. 


USI’S ALLETHRIN PLANT NOW IN FULL PRODUCTION 
W. P. Marsh, Jr., center, president of VU. S. Industrial Chemicals 


Co., a division of National Distillers Products Corp., is host to Dr. M. S. 
Schechter, left, and Dr. F. B. La F at the first public inspection of USI’s 
new allethrin plant in Baltimore. ka Perqp:aiid Seheatton, 08 the 11. S. Depart- 
ment of Agriculture, are credited with synthesizing allethrin, which closely 
approximates one of the constituents of the natural insecticide pyrethrum. 
Baltimore plant uses 18 process steps to produce allethrin. 
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particularly the anhydrous forras, for 
rocket fuels is its high energy release. 

During World War II the Germans 
built plants at Leverkusen and Ger- 
stofen to produce’ hydrazine. The 
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SONS, 


The Magi of old were held in great esteem because they italia 
were thought to have unlimited powers over all the forces of 
nature. They were the “good” magicians. Their opposites, All { 
sorcerers who practiced black magic, were believed to have 


power only over the forces of evil. Chlo rid ge 


Like the Magi of old, Allyl Chloride offers unlimited capa- 
bilities for ‘“‘good” in many fields. It is the key to Shell’s 
synthetic glycerine, to Epon® resins, and other important prod- kor a con of Athi Clluads 
ucts in the resin and plastics fields. It is an intermediate in the awe ae ‘ age Pe este 4 
production of pharmaceuticals, insecticides and dyestuffs. book of ceactions aad 


Send yourletterhead request 


Allyl Chloride has many other interesting possibilities for j © properties. 
new products . . . possibilities that await only your exploration. 


CHEMICAL PARTNER OF INDUSTRY AND AGRICULTURE 


Eastern Division: 500 Fifth Avenue, New York 36. Western Division: 100 Bush Street, San Francisco 6 
Atlanta * Boston * Chicago + Cleveland + Detroit * Houston + Los Angeles * Newark «+ St. Lovis 
IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited » Montveal + Toronto + Vancouver 
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New nitrogen-ring dyes, synthetic 
detergents and textile coatings can 
also be made from hydrazine or its 
derivatives. 

Plastics and synthetic fibers, particu- 
larly polyamides such as nylon and 
Dacron, can be modified by hydrazine. 
This seems to impart greater strength 
and elasticity, making finer strands 

ible. 

Still another important use is as 
a foaming agent in the manufacture 
of foam rubber. Hydrazine agents 
break down into inert gases that are 
odorless, will not burn, and will not 
deteriorate the rubber. 

Hydrazine hydrobromide can be 
used as a soldering flux for copper 
and brass. Mathieson Chemical, to- 
gether with McCord Corp. of De- 
troit, has been exploring the use of 
hydrazine in welding fluxes. Solder- 
ing fluxes for aluminum are also a 
likely possibility. 

As a reducing agent, hydrazine can 
be used to separate rare metals from 
their oxides and sulfates, also to plate 
thin coatings of metals on glass, plas- 
tics and other poor conductors, and to 
remove final traces of dissolved oxy- 
gen from boiler water. 
> Downward Price Spiral—Hydrazine 
originally sold in the United States 
for $50 a lb. when only experimental 
quantities were made. Fairmont 
Chemical Co., which has been mak- 
ing hydrazine hydrate since 1940, 
easily qualifies as the pioneer pro- 
ducer. Fairmont recently completed 
a $150,000 plant at Newark, N. J., 
quadrupling its production. It uses a 
modified Raschig process, starting 
with urea instead of ammonia, 

When Mathicson began produc- 
tion in its Niagara Falls pilot plant in 
1948 it offered hydrazine at $9 a Ib. 
This was later trimmed to $4.50 a Ib., 
and early this year, in anticipation of 
the opening of the Lake Charles plant, 
the price was again bobbed, this time 
to the current $2.50 level on a hydra- 
zine basis for the hydrate in solution. 

Even so, researchers of the new 
Matholin Corp. aren’t satisfied. ‘They 
are already hard at work on a new 
process development designed to re- 
duce still farther the cost of hydrazine. 
They're shooting for an ultimate 
50 c. a lb. This would give the 
U. S. military a reassuring boost as 
they take off into the era of rockets, 
and it would launch a whole flight of 
new chemicals for industry. 
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It’s in the Bag, But Fast 


To speed shipments of its aureo- 
mycin feed supplement Lederle Labo- 
ratories has completely mechanized 
weighing and bagging operations at its 
Pearl River, N. Y., plant. A pair of 
new automatic duplex bagging scales 
has been installed. Each of these units 
can weigh and bag 600 Ib. of finely 
ground feed supplement per minute. 

The new bagging scales can handle 
both 50-Ib. and 100-Ib. bags; 12 of 
the small size or six of the large size 
can be filled per minute. Older meth- 
ods bagged only 14 bags per minute. 

Weighing and bag handling are 
completely mechanized. Each bagging 
hopper is fed by the weigh hoppers 
of two automatic scales, pre-set to 
weigh the exact quantity to be bagged. 
While one scale is emptying into the 
bagging hopper, the other is weigh- 
ing. As soon as the weigh hopper of 
one scale contains its pre-set weight, 
incoming feed supplement is automati- 
cally diverted by electronic controls 
to the other weigh hopper. 

This automatic duplex system, en- 
gineered and built by Richardson 
Scale Co. of Clifton, N. J., eliminates 
all lost time in waiting for batches to 
be weighed. 

In operation, heavy-duty bags are 
picked up from specially designed bag 
racks and fitted over the outlet spout 
of the bagging hopper. The special 


rack stands bags on end so the oper- 
ator can pick them up and position 
them more quickly than if they were 
horizontally stored. The bag is 
clamped to the spout by a pneumati- 
cally operated bag holder, which is 
controlled by foot. 

The foot control also releases hop- 
per contents into the bag. When the 
contents have been delivered, the bag 
is released onto a short conveyor sec- 
tion that carries it to a second con- 
veyor moving past a bag sewer. This 
second conveyor deposits the filled, 
closed bag onto a main-line conveyor 
going to storage or shipping. 

Scale weigh hoppers are fed by 
screw conveyors that deliver the aure- 
omycin feed supplement from over- 
head silos, Mixing of some 14 differ- 
ent suppplements takes place above 
the silos. Depending upon the par- 
ticular supplement being produced, its 
ingredients are selected from various 
storage receptacles, mixed, delivered 
to supplement silos, discharged into 
the screw conveyors and delivered to 
the weigh hoppers for weighing and 
bagging. 

Pneumatic hoses convey any dust 
that may escape during bagging to re- 
motely located dust collectors. 

Bag spout, bagging hoppers, weigh 
hoppers and inlet chutes on the weigh 
hoppers are stainless steel. 


September 1953—Cuemicar ENGINEERING 





ereates new 


herizons for industrial chemistry 
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The rapid rise of Celanese Corporation of America from an obscure 
beginning to its current unique position, typifies the success saga of 
American business. In more than a casual sense, the Celanese story 
is that of the world’s chemical plastics and textile industries. As a 
result of its infinite drive for perfection, the American people of 
every economic level are better dressed than any other nation of 
the world. 

Celanese Corporation’s integration program embraces affiliates in 
Europe, the Orient, Latin America, and extensive expansion of 
already vast operations in Canada and the United States. 


On the domestic front, Celanese is enlarging its scope in the pro- 
duction of raw materials for the chemical, plastics and petro-. 
chemical fields, and developing fibers to put new emphasis on 
industrial synthetics. 


Brown & Root feels signally honored to have been selected to design, 
engineer, and construct plants in three different nations, for Celanese 
Corporation of America. This is another example of the greatest 
names in American industry benefiting from Brown & Root’s exten- 
sive experience in process engineering and construction. 


BROWN & Roor, INC. Cngineces: Const eUCLOeS 


8 Oo Xx HOUS tT ON j TE XA S$ 


‘ 


CABLE ADDRESS — BROWNBILT 


BROWN-BILT 
Associate Companies:— BROWN ENGINEERING CORP. @ BROWN & ROOT MARINE OPERATORS INC. 
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CHEMICALS FROM COAL are produced at Institute, W. Va. 


case 


First Two-Time Winner 


Coal hydrogenation brings Carbide & Carbon its 
second Award for Chemical Engineering Achievement. 
Winning process heralds resurgence of aromatic chemicals. 


First commercial production of 
chemicals directly from coal by hydro- 
geriation has won for Carbide & Car- 
bon Chemicals Co. the 1953 Award 
for Chemical Engineering Achieve- 
ment, Successful operation of its big 
Institute, W. Va., plant by Carbide 
& Carbon, a division of Union Carbide 
» & Carbon Corp., was overwhelmingly 
voted the outstanding achievement of 
the year. 

It culminates 17 years of research 
and development financed by $20 
million of Carbide’s own money. For 
aromatic chemicals from coal it opens 
a new cra. 

The award will be presented at a 
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subscription dinner to be held on 
Wednesday evening, December 2, in 
the main ballroom of the Bellevue- 
Stratford Hotel in Philadelphia. The 
24th Exposition of Chemical Indus- 
tries will be held in Philadelphia the 
same week. 

Alfred H. White, chairman of the 
Award Committee and. professor emeri- 
tus of chemical engineering at the 
University of Michigan, Ann Arbor, 
will present the award. 

The committee is comprised of the 

7 senior chemical engineering edu- 
cators of the United States. 

This will be the twelfth time that 
the award, sponsored by Chemical En- 


, in Carbide’s high-pressure hydrogenation plant. 


gineering, has been bestowed upon an 
organization or group of organizations 
for an outstanding achievement in the 
chemical field. 
Second for Carbide—Adding to its 
laurels, Carbide & Carbon is the first 
company ever to win this major award 
from the chemical engineering profes- 
sion for the second time. Twenty 
years ago Carbide & Carbon re- 
ceived the first Chemical Engineering 
Achievement Award for comparable 
pioneering in the commercial produc- 
tion of synthetic aliphatic chemicals. 
In addition, Carbide was included 
in the two group awards for its role in 
the development of the U. S. synthetic 
rubber industry and for the important 
pert it played in the wartime atomic 
bomb project. 
> Freedom From Coke Ovens—Suc- 
cessful’ operation of Carbide’s coal 
hydrogenation plant at Institute proves 
that the fast growing U. S. chemical 
industry can be freed from dependence 
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i; built and operated. 


For dependability, the GATX fleet of 46,000 tank cars 
contains more than 200 specialized types to meet the needs of shippers of bulk liquids. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South LaSalle Street + Chicago 90, Illinois 


Offices in all principal cities diastase 
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on the steel industry’s coke ovens for 
much needed aromatics. While the 
steel industry has grown at a rate of 
only about 3 percent annually since 
1925, the growth of demand for or- 
ganic chemicals, particularly aromatics, 
has exceeded 15 percent a year since 
World War II. And uses for certain 
important aromatic products have 
climbed 20 to 40 percent yearly de- 
spite their costly production from 
petroleum. 

The $11 million Institute plant, 
really a mammoth pilot plant, was de- 
signed to process 300 tons of coal a 
day at a profit. And it can easily be 
expanded to handle over 500 tons 
daily. In fact, enthusiastic Carbide 
engineers are even talking of a plant 
big enough to process 3,000 tons of 
coal a day. 
> Process Improvements—In Carbide’s 
continuous process, coal is pulverized 
and mixed with oil. This paste is 
pumped into specially designed high- 
pressure reactors where it is hydrogen- 
ated at 6,000 psi. and close to 600 
deg. F. Next the product streams are 
separated, and the aromatic chemicals 
recovered by refining. 


Significantly, Carbide engineers 


have slashed the hydrogen requirement 


far below that for a comparable plant 
making synthetic liquid fuels from 
coal. And they’ve cut the reaction 
time from the 45 min. in the German 
process to 44 min., hope to make it 
even less. 

Other important improvements have 
been achieved in the separation of the 
crude liquid output. These include 
continuous extraction, regeneration of 
the extraction solvents and fractional 
distillation for refining. : 

The chemicals produced by coal 
hydrogenation are worth five times as 
much as liquid fuels made from coal. 
This despite the appreciably lower 
hydrogen requirement per pound of 
product. 

Higher value of the products makes 
profitable operation possible on a 
much smaller scale than would be re- 
quired for synthetic liquid fuel pro- 
duction by coal hydrogenation, even 
though added equipment is needed to 
separate and refine the literally hun- 
dreds of chemical products. 
>» Coal Chemicals Galore—Carbide’s 
coal hydrogenation process can pro- 
duce both familiar aromatic chemicals 
and the less familiar higher aromatics 
in tremendous volume. It will produce 
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five to eight times as much naphtha- 
Jene as byproduct coking; 60 to 80 
times 2s much phenol; 100 to 200 
times as much of the higher phenols, 
such as cresol; and 300 to 500 times as 
much of the higher amines, such as 
quinoline.. It will greatly increase out- 
put of aniline. And it will introduce a 
host of new aromatics. Among them: 
indane, acenaphthene, fluorene, di- 
benzofurane, quinaldine and methyl 
naphthalene. 

Thus Carbide’s new coal hydrogen- 
ation process foreshadows a resurgence 
in aromatics that could parallel the 
current petrochemical boom. Para- 
doxically enough, coal hydrogenation, 
if put to it, could likewise produce 
alipatic chemicals and liquid fuels to 
augment those made from petroleum 
and natural gas. 
> Proud Engineers—Throughout this 
development of an economical process 
for getting chemicals from coal, from 
research and design engineering 
through construction and plant opera- 
tion to market research and manage- 
ment decisions, Carbide’s chemical 
engineers participated. For Carbide & 
Carbon Chemicals Co., which is but 
a single division of Union Carbide, 
has between 1,000 and 1,500 graduate 
technical employees, of whom about 
half are chemical engineers. And this, 
in large measure, is their achievement. 


Allied Completes Oxygen 
Unit at Chlorine Plant 


A $350,000 unit to produce oxygen 
has been completed at the Hopewell, 
Va., plant of Allied Chemical & Dye 
Corp. It will be part of a new plant to 
manufacture chlorine. When com- 
pleted the new chlorine plant will in- 
crease Hopewell’s output of chlorine 
by 50 percent. 

The oxygen plant, constructed by 
Stacey-Dresser Co. of Cincinnati, 
Ohio, uses a low-pressure process. 

Air is drawn in through a filter and 
put through a scrubbing tower to re- 
move foreign matter. Then the air 
is compressed and put through a series 
of cooling and refrigeration units. 

When the air has been brought 
down to an extremely low tempera- 
ture it liquefies. As a liquid, it can be 
fractionated to get liquid oxygen and 
liquid nitrogen. 

After being separated, the liquid 
nitrogen and liquid oxygen are heated, 
converting them once more to gases. 
The nitrogen is allowed to pass off, 
and the oxygen is stored. 

Recovery of the nitrogen gas for use 
in the Hopewell plant was investi- 
gated but found to be too costly. 

Nearly all the pipes and vessels used 
in the oxygen unit are made of alu- 
minum. 


ROLLING SLAB TITANIUM TO PLATE 


After conditioning by grinding, 1,000-Ib. slabs of titanium, 24 in. 
thick, are rolled by Lukens Steel Co. on its 120-in. and 206-in. mills to plate of 
i-in. thickness for commercial use. The titanium rolls without much evidence of 
hardness, and apparently more easily than solid stainless steel, according to 
Lukens. Rolled surface and edges are free from checks. Military and commercial 
uses for titanium are growing steadily despite its present high price. 
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LIGHTNIN SERIES E MIXERS, tur- 
| bine and paddle types, are sup- as 
| plied for open or closed tanks, in Pq 
} sizes from 1 to 500 HP. 











LIGHTNIN SERIES SE MIXERS, for 
tanks up to 5 million gallons, offer 
new easy repacking. Modifications 
for every need. Sizes 1 to 25 HP. 
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Notice the stream of gas bubbles 
sweeping off the mixer turbine blade 
in the picture. 

Now see how the gas at the right is 
breaking into tiny pin-point bubbles, 
with tremendous contact area. 

Notice how the bubbles break up 
after they leave the turbine blade? 

The turbine doesn’t split up the 
bubbles, as is commonly supposed. 
But it does cause turbulence. And tur- 
bulence goes to work on the bubbles. 

The turbine sets up a fluid flow in 
" the vessel, too. Flow is what sweeps 
G7 fie. . @O the gas through and through the mix, 

Ll wath iT Leaps gas in contact lange 





LIGHTNIN PORTABLE MIXERS are 
used everywhere to do hundreds of 
mixing jobs. Thirty models to choose 
from. Sizes Ye to 3 HP. 





WHAT FLUID MIXING DOES 


The right combination of turbulence 
and flow can do wonders for your 


How to make a gas bubble 
work twice as hard for you 






WHAT HAPPENS to bubbies dur- 
ing gassing—and how it can affect 
your process—is shown dramati- 
cally in ultra-high-speed photo. 




















process. It can double the efficiency of 
gas dispersion. 

It can help you get uniform suspen- 
sions quickly; cut dissolving time in 
two; give you tight control of a criti- 
cal thermal reaction. 

Many processors are putting these 
forces to work, scientifically—with 
outstanding results. You can, too. 
But you can’t do it with just any mixer. 
Guesswork won't do it, You have to 
be sure about results. ’ 

You can be sure, when you specify 
a LIGHTNIN Mixer. Every LIGHTNIN is 
guaranteed to dowhat youwantit todo. 

Pick out your toughest fluid mixing 
operation, the one you'd like most to 
improve. Turn us loose on it. Get 
started now toward the results you 
want. Write us today. 
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MIXING EQUIPMENT Co., Inc. 


128, Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronte 1, Ont, 


Please send me the catalogs checked at left. 





([] OH-50 Laboratory Mixers 


C) 8-75 Portable Mixers (electric 
and air driven) 


Get these helpful LIGHTNIN Catalogs 


















This library of mixing information is yours for Nome Title. 
the asking. Catalogs contain helpful dato on Oo abe asigana! bu me ge 
impeller selection; sizing; best type of vessel; C8103 1 ALI - 
valuable installoti ond operating hints; f P op ering Mixers pany 
complete description of LIGHTNIN Mixers. propeller type) 
(] 8-104 Side Entering Mixers PPO a 





MIXCO fluid mixing specialists 


(1 8-105 Condensed Catalog 
(complete line) 
() 8-107 Mixing Data Sheet City State. 
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Tube-Ice to Tube Chemicals 


At least two major chemicals—p-~<dichlorobenzene 
and maleic anhydride—are now being purified and molded 
into hollow rods in conventional Tube-Ice machines. 


Chemicals molded into cylinders 
with holes through the middle are 
easy to handle, yet have large enough 
surface area to be quick-melting. But 
much more important to chemical 
companies using this new method of 
controlled solidification is the high 
purity of the products they're getting. 

With no basic changes in design, 
the Vogt Tube-Ice machine has been 
adapted to the tube-molding of p- 
dichlorobenzene, maleic anhydride 
and other chemicals. In addition to 
high purity, large savings have been 
effected in labor costs and floor-space. 
Henry Vogt Machine Co., Louisville, 
Ky., makes the machines. 

Seven major chemical concerns are 
aiready using the machine on a com- 
mercial scale, although none of them 
has released any process information 
to the public. At least one company, 
though, has found that in the process 
of freezing extremely pure p-dichloro- 
benzene, they can also recover almost 
pure ortho isomer. In addition, several 
users are pilot-plant testing such possi- 
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ble applications as the molding of va- 
rious waxes and plastics. 

>» Molding Para—In the conventional 
processing method, liquid p-dichloro- 
benzene is pumped into large vats and 
allowed to cool and solidify. The 
solid is then removed with picks and 
shovels, a time and space-consuming 
job. 

The Vogt method (see cuts) has 
virtually eliminated hand labor 
through the use of automatic controls. 
One company has reduced its number 
of employees by 17 by installing two 
Vogt machines in series. And in addi- 
tion to the lowered labor costs, they 
effected an 80 percent saving in floor 
space. 

Liquid para is pumped from the 
tank at the bottom of the molder to 
a distributing chamber at the top. It 
then flows by gravity through dis- 
tributors which throw the liquid 
against the sides of the tubes. 

During this part of the cycle, cool 
water (65 deg. F.) runs through the 
shell outside the tubes. This causes 


solid para (m.p. 128 deg. F.) to form 
on the inside tube surfaces. Unfrozen 
material falls to the pumping tank and 
is recirculated until the desired purity 
and tube-thickness of solid is obtained. 

Since the major impurity in para— 
orthodichlorobenzene—freezes at 1.4 
deg. F., the continual washing effect 
of the down-flowing liquid results in 
high-purity solid. Conversely, as para 
crystallizes out, the liquid becomes 
extremely rich in ortho. 

As soon as the freezing cycle is com- 
pleted, a brief thawing cycle begins. 
Hot water displaces the cool water in 


. the shell; this melts the outer layer of 


the frozen tubes of solid para, allow- 
ing them to descend to a motor-driven 
cutting plate. Here they can be 
chopped to the desired length or they 
can be crushed. 

Various freezing-thawing cycle times 
are used, from 20 to 35 min. total, 
depending on the hardness and thick- 
ness desired. However,. most of the 
companies which are using the process 
to purify para have found that it takes 
two machines in series, with a remelt 
tank between them, to obtain highest 
quality. 
> Automatic Controls—An adjustable 
timing device which automatically con- 
trols the entire operation can be set 
to produce any desired thickness of 
solid. 

Process and refrigerant pumps are 
both on the timing circuit. After the 
liquid para has started to circulate, the 
timer allows refrigerant to enter the 
shell. At the end of the freezing pe- 
riod, the timer automatically stops both 
pumps. Steam is then admitted, and 
a few seconds later the cutting plate is 
started, also by the timer. After all 
the solid has left the tubes the freez- 
ing period is automatically resumed. 
> Big Or Small—Vogt is able to supply 
molding machines of all sizes, from 
l-ton package units suitable for pilot- 
plants to custom-made machines hav- 
ing refrigeration capacities of 30 tons 
or more. All units supplied for chemi- 
cal processing to date have been made 
of carbon steel or combinations of car- 
bon and stainless steels, as specified 
by the customers, but almost any metal 
can be used. Various tube sizes are 
available and all parts are rust-proofed. 

A 30-ton unit (based on refrigera- 
tion capacity) requires only 64 sq. ft. 
of floor area, while a 1-ton package 
unit needs only 144 sq. ft. The mold- 
ing section of a typical machine used 
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to solidfy p-<dichlorobenzene is about 
4 ft. in diameter and 10 ft. high and 
contains a bundle of about 1-in. di- 
ameter tubes. 

The cooling medium in all the 
chemical industry processing installa- 
tions has been cold water or brine, 
but if lower temperatures are needed, 
an evaporative-type refrigerant can be 
used. In this case, high-pressure gas 
from a condenser is used to displace 
the refrigerant from the shell at the 
end of the freezing period. 


Alkali Producer Increases 
Chlorine-Caustic Capacity 


Additional chlorine and caustic 
soda are now being produced in new 
units at the Natrium, W. Va., and 
Corpus Christi, Tex., plants of Co- 
lumbia-Southern Chemical Corp. 
This will double production. capacity 
at Corpus Christi and increase capa- 
city at Natrium by about 35 percent. 

Columbia-‘Southern, a wholly- 
owned subsidiary of Pittsburgh Plate 
Glass Co., began a large expansion 
during 1951. Most of the new facili- 
ties will be completed and in opera- 
tion during this year. 

Together with the chlorine-caustic 
production line added at Corpus 
Christi, a gas-fired steam boiler and 
a hydrogen-cooled _ turbogenerator 
have been installed. Additional power 
facilities are being installed at the 
West Virginia plant. 

About $50 million will be spent on 
new equipment and plant during the 
present .growth phase at Columbia- 
Southern’s Barberton, Ohio, and Lake 
Charles, La., plants, in addition to 
the Corpus Christi and Natrium ex- 
pansions. 


Westvaco to Get Sulfur 
From Hydrogen Sulfide 


Hydrogen sulfide will be converted 
to sulfur in a new plant to be built by 
Ralph M. Parsons Co. of Los Angeles 
for the Westvaco Chemical Division 
of Food Machinery & Chemical 
Corp. at South Charleston, W. Va. 

Feedstock for the new sulfur plant 
will be byproduct hydrogen sulfide 
from Westvaco’s carbon _bisulfide 
plant at South Charleston, 

Thus hydrogen sulfide, which oth- 
erwise would be lost, will be a source 
of sulfur that can be processed to 
make more carbon bisulfide. This will 





be the twelfth plant of its kind to be | 
designed and built by Parsons. 
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applications, this small electrome- 


|: INDUSTRIAL AND MILITARY 
chanical signal generator transforms 


angular displacement into an electrical 
signal. It provides a linear output and 
a resolution to less than 0.01°. Tested 
and perfected as a standard military 
component for use in gyro instruments 
and computers, the DOELCAM Microsyn 
Position Indicator is now finding wide 

























application in the industrial fields of 
process control, data transmission, meas- 
urement of mechanical variables and 
analog computation. 


“Doelcams> CORPORATION 
SOLDIERS FIELD ROAD, BOSTON 35, MASS. 


Instruments for Measurement and Control 


Gyroscopic Instrumentation - Servomechanisms 
Synchros +» Microsyns « Electronic Inverters 









CAMERA stationed in a freight yard scans car numbers as they roll by. 


“Se 


RECEIVER, connected to camera by cable, brings data right into the office. 


Industry Hires Captain Video 


Wired television can do many industrial jobs faster, 
safer and cheaper. Look for growing uses as the trend to 
automatic operation intensifies. 


The idea that television can be a 
work horse as well as a show horse is 
beginning to take hold in industry. 
A simpler and sturdier twin of the 
commercial glamor boy is finding use 
where remote vision is needed in con- 
nection with dangerous operations and 
centralization of control—wherever 
you have to see but can’t look. 

Diamond Power Specialty Co., Lan- 
caster, Ohio, which has sold more 
industrial television sets than any 
other company, reports over 200 in- 
stallations completed since starting 
from scratch in 1946. Radio Corp. 
of America, Camden, N. J., has sold 
more than 100. Of these there are 
seven known to be at work for chemi- 
cal plants, and the company .suspects 
that a number of units sold to the 
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government are also finding classified 
application in the chemical field. 

Hawaii's sugar plantations report an 
application easily translatable to chem- 
ical processing plants. Two of them 
are preparing to install television sys- 
tems so technicians in the mill have a 
continuous view of the cane as it 
moves from the cleaning plant to the 
grinding machinery. On each planta- 
tion the television camera will be 
mounted at a strategic point above the 
conveyor, its lens shielded from dirt 
and spray. A coaxial cable will carrv 
the picture to a receiver at the control 
center. 

Industrial television (ITV) differs 
principally from broadcast TV in that 
the camera and receiver are connected 
with a coaxial cable. Transmitter and 


antenna are missing; sO also are snow 
and other distortions in the picture. 

RCA breaks down present known 
applications of its units like this: 

© Control of materials handling and 
other industrial operations. 

eSecurity and law enforcement— 
patrolling. 

© Research and testing, such as nu- 
clear research and wind-tunnel opera- 
tion. 

e Military operations, such as re- 
mote control of guided missiles and 
testing of explosives. 

e Other applications in visual edu- 
cation, commercial TV _ monitors, 
underwater work, etc. 
>The Jobs It'll Do—According to 
Diamond, the basic functions of tele- 
vision in industry are four: 

1. To reduce accidents. For ex- 
ample, power-plant operators are using 
ITV to keep tabs on the amount 
of water in their boilers. These 
boilers run as high as six stories, with 
the water drums at the top. Previous 
to TV, gages were placed up there 
to show water level. But the remote 
water-level indicators occasionally 
fibbed, showing water when the boilers 
were dry. ITV, on the other hand, 
gives cither the correct picture or none 
at all. 

2. To reduce operating costs. One 
man with the aid of ITV and a set 
of control buttons takes care of all 
materials-handling operations at Ford 
Motor Co.’s “automated” plant which 
stamps out body parts. He controls 
baling of steel trimmings, loads them 
into freight cars and shifts empty cars 
into position as loaded cars are moved 
away. 

3. To cut capital costs. By deciding 
in the design stage on the use of tele- 
vision in the plant, power-plant owners 
have eliminated costly ductwork and 
line-of-sight openings needed for 
transmission of the gage images by 
mirrors. 

4. Under certain conditions ITV 
provides greater intelligence than can 
be gained by direct observation. At 
Babcock & Wilcox Tube Co., Beaver 
Falls, Pa., one man now has complete 
control of a continuous billet-pouring 
process. He formerly had to rely on 
hand signals from an assistant at the 
mold entrance who was subjected to 
unfavorable working conditions and 
the danger of being splattered with 
molten metals. 
> Simpler and Sturdier—Diamond ex- 
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@ Hands are wonderful, in 
for the workman and | 
the scientist and the surgeon . . . nimble precision for the musician 
and the artist . . . and commonplace but vital performances for everyone. 
But... hands are the world’s most inefficient mechanism 
for handling bulk materials! 
Among the modern, automatic methods developed for transporting and 
handling bulk materials, Dracco Airstream Conveyors rate as one of the best. 
If you move large quantities of bulk materials investigate the many 
cost-saving advantages produced by ‘Performance Proved” Dracco 
Airstream conveying systems. The full story of the economies and 
advantages of the Dracco Airstream technique is presented in Dracco 
Bulletin 529 which will be sent to you on-request. 
Dracco CorPoRATION, 4090 East 116th Street, Cleveland 5, Ohio. 


ELECTRIC 
UNI-FILTERS TIMERS 


SZ O02. Mid 3 
Adusditid.. CONVEYORS - DUST CONTROL EQUIPMENT 
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You Get Trustworthy 
Liquid or Gas Cooling © 


With Great 


Cooling Water Savings 


from the 


NIAGARA AERO 
HEAT EXCHANGER 


@ You can cool air, gas, water, 
oils, chemicals, electric and 
power and process equipment, 
engines, mechanical processes 
with lower cost and really accu- 
rate control of temperature with 
the Niagara Aero HeatExchanger. 

You are assured of uniform, 
constant production and quality 
from any process . . . steady, re- 
liable operation... lower cost for 
more dependable cooling. You 
can have closed system cooling 
with freedom from scale, dirt, 
corrosion and maintenance 
troubles. You can accurately cool 
more than one type of liquid with 
one machine, 

The Niagara Aero Heat Ex- 
changer uses atmospheric air to 
cool liquids and gases by evap- 
orative cooling. You can remove 
heat at the rate of input to keep 
accurate control of gas or liquid 
temperature. You can put heat 
‘ back into the system to save the 
losses of a““warm-up” period or 
to equalize the effect of load 


variations. 


Great savings in cooling water 
and savings in piping, pumping 
and power return the cost to you 
quickly. The Niagara Aero Heat 
Exchanger can save you approx- 
imately 95% of your cooling 
water cost. Write for Bulletin96. 


NIAGARA BLOWER COMPANY 


Over 35 Years Service in Industrial Air Engineering 


Dept. CE, 405 Lexington Ave. 


New York 17, N. Y. 


Experienced District Engineers in all Principal Cities of U. S. and Canada 
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Wuat’s Haprenine, cont. . . 


plains that the simplicity of its ITV 
unit, called Utiliscope, is gained at the 


| expense of sensitivity, which is so all- 


important in broadcasting. Utiliscope 
uses a cold-cathode tube which needs 
no filament or electron gun. It com- 


| pensates for a slight reduction of pic- 


ture definition by its ability to operate 
under a variety of severe plant condi- 
tions (temperature, vibrations) on a 
continuous 24-hr. basis at a guaran- 
teed operational and maintenance 
cost of 15c. per hr. The equipment 
is guaranteed for one year. 


Camera, power unit and receiver 
make up the system. All three parts 
weigh less than 150 Ib, and can be 
transported in the back seat of a car. 
RCA’s equipment consists of two 
units: a camera and a combination 
monitor, power supply and control 
unit housed in a single portable case 
smaller than a home table-model TV 
set. 

In most applications the basic tele- 
vision equipment is only part of the 
installation. Special enclosures must 
be designed to counter extremely 
severe conditions of temperature and 
dust, and protective windows of 
proper design must be furnished 
where furnaces are to be viewed. 
Traversing and elevating mechanisms, 
special supports and special mounting 
facilities must be designed to cope 
with problems of restricted installa- 
tion space. Special circuitry has been 
devised to meet the requirements of 
certain applications. Special remotely 
controlled lenses and lens turrets have 
been designed to provide flexibility 
of operation. 

In short, ITV makers have to sell 
an application, not just an instrument. 
They believe, however, that the mar- 
ket has hardly been scratched and that 
the product’s potential for industry is 
probably greater than that to be real- 
ized commercially. They are con- 
fident that as word spreads of the jobs 
ITV is already doing, engineers 
throughout industry will easily visual- 
ize their own specific uses for it. 


Allied Gets Gas Supply 
For Omaha Ammonia Plant 


With a natural gas supply assured, 
construction is under way on a new 
ammonia plant at La Platte, Neb., for 
Allied Chemical & Dye Corp. Pro- 
duction is scheduled for spring 1954. 
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Until the Federal Power Commis- 
sion recently authorized Northern 
Natural Gas Co. of Omaha to supply 
gas to the plant on an interruptible 
basis, construction had been deferred. 

Allied would have preferred to get 
its gas on a firm basis. But rather 
than encounter more delay Allied de- 
cided to go ahead with construction 
once gas on an interruptible basis was 
assured. Nitrogen for agriculture is 
badly needed in the area at the earliest 
possible time. 

Using only the gas it is now sure of 
getting, the plant will be able to pro- 
duce about 75,000 tons per year of 
anhydrous ammonia. Much of the 
ammonia will be converted into urea. 

At the Omaha plant, urea will be 
produced by a recycle process. By- 
product carbon dioxide from ammonia 
synthesis gas will be purified, com- 
pressed, mixed with anhydrous am- 
monia, and passed through a series of 
autoclaves to produce urea. 

To overcome serious corrosion 
problems in the urea manufacturing 
process, Allied had to develop suitable 
materials of construction. 

Urea will be marketed as a pebbled 
product, as a solution for direct fer- 
tilizer use and as a feed grade for ad- 
dition to cattle feed. Urea is also used 
in production of plastics. 

By a high-temperature high-pres- 
sure process the plant at La Platte 
will combine atmospheric nitrogen 
with hydrogen from natural gas to 
make ammonia. 

Fertilizer nitrdgen produced at La 
Platte will enable farmers in the Mid- 
west to hold or reduce their operating 
costs while increasing their output of 
food for the growing U. S. popula- 
tion. Agricultural authorities agree 
that Midwest farms will require ever 
mounting quantities of fertilizer nitro- 
gen to meet this demand. 


Du Pont to Make Polyester 
Base by Continuous Method 


Du Pont will build a commercial 
unit for production of polyethylene 
terephthalate at its Parlin, N. J. plant. 
The condensation polymer, related 
chemically to polyester film and fiber, 
will be used as a new synthetic base 
for photographic film. Initial produc- 
tion is forecast for mid-1955. 

Seven years of research and an in- 
vestment of $3 million have already 
gone into the development of the 
new film base. After laboratory re- 
search, a pilot plant for continuous 


CHEMICAL ENGINEERING—September 








For fifty years we’ve been learning 
from our industrial customers what 
they want in centrifugal pumps. 

We’ve come as close as modern 
design and materials allow to put- 
ting what you've taught us into our 
new Fig. 3405 pump. 

The quality of materials and ex- 
tras of design that you have been 
able to get only by paying extra are 
standard on this pump: stuffing box 
bushings, bearing housings sealed 
against moisture and dirt, stainless 
steel impeller keys, Teflon water 
seal rings—just to mention a few. 

The Fig. 3405 carries interchange- 
ability of parts far beyond anything 


to your letterhead and mail 


Just fill in the coupon to get 
a copy of the bulletin, pin it > 
it to us at your convenience, 


HORIZONTALLY SPLIT CASE - 


NeWS for a man who's 
looking for a pump that 
will give years of service! 
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we've been able to do before. Only 
three shaft and impeller assemblies 
provide for 19 pump sizes, or 38 
pump combinations, counting right- 
and left-hand rotation. 

This can mean real spare parts 
inventory savings for any plant that 
uses many pumps. It also means 
easy-to-make field changes to meet 
new requirements. 

You'll find a lot to interest you 
that we can’t tell you about here in 
the 12-page illustrated bulletin on 
our new Fig. 3405 pump. We think 
you'll agree that here’s a pump with 
everything for long, satisfactory 
service. 


GOULDS PUMPS, INC. | 
Dept. CE, Seneca Falls, N.Y. | 
Please send me Bulletin No. 721.6 de- j 
scribing the new Fig. 3405 centrifugal i 
pump. i 
Name ! 
| 
| 
| 
! 
| 
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If you meter or proportion 
small volume flows... 


THERE Is 
A HILLS-McCANNA 
“U” TYPE pump 
TO DO THE jog 


STANDARD 
1,2,30r4 
UNITS 


Standard “U” Pumps are 
available in maximum ca- 
pacities from 0.10 to 24.0 
gal. per hr. per feed. Oper- 
ating pressures from 125 
to 5000 psi. 


JACKETED 
UNITS 


For handling materials 
that require nang Poach re- 
frigeration, “U” ps 
can be supplied with 
either or both jacketed 
liquid ends and check 
valves. 


VARIABLE 
SPEED UNITS 


“U" Pumps can be fur- 
nished with a variable 
speed drive which per- 


mits varying capacity re- 
motely or automatically 


when combined with the 


proper auxiliary equip- 
ment. , 


Write for Catalog: 


Catalog UP-52R gives full data on all sizes and 
types of Hills-McCanna “U” Type Pumps. Write 
@ copy, today. Hills-McCanna Co., 2341 W. 


: Nelson St., Chicago 18, Ill. 
ey 


SHINSSMEGANNAS 


Also Manufacturers of: 
SAUNDERS TYPE DIAPHRAGM VALVES 


FORCE FEED LUBRICATORS * MAGNESIUM ALLOY SAND CASTINGS 








| Wuat’s HAPPENING, cont. . . 


| polymerization and casting was com- 


pleted at Parlin in January 1952. This 
pilot plant continues to produce ex- 
perimental quantities for testing. 

Du Pont has developed a continu- 
ous process for producing the new 
film base, starting with the manufac- 
ture of a polymer from ethylene gly- 
col and dimethyl terephthalate and 
ending with the finished polyester 
base. There are no industrial waste 
disposal problems. No solvents are 
used in casting the polyester base, 
whereas in the manufacture of con- 
ventional film bases the solvents must 
be recovered. 


Rubber Compounding 
Method Improves Strength 


An improved process for com- 
pounding rubber has been developed 
in the laboratories of Canada’s Na- 
tional Research Council in Ottawa. 
By adding a compounding ingredient 
consisting of lignin together with cer- 
tain oxides of metals it is possible to 
produce a vulcanizate that cures sat- 
isfactorily and possesses resilience and 
exceptionally high tensile strength. 

By this method a lignin-reinforced 
rubber can be produced with a 


| Bashore resilience as high as 65 per- 
| cent and a tensile strength over 5,000 


si. 
Z This improvement is achieved by 
adding during compounding an ingre- 
dient ‘containing lignin together with 
such metallic oxides as litharge, brown 


| lead, red lead, copper oxide and bis- 
| muth trioxide. These oxides inhibit 


the cure-delaying action of the lignin 


| and enhance the tensile strength and 


resilience of a vulcanizate. 


Howard Smith Paper Mills Ltd. 


supported this research and holds pat- 


ent rights. However, the process can 
be licensed through Canadian Patents 
& Development Ltd. of Ottawa. 


Radioactive Method Used 


| In Purifying Germanium 


Activation analysis, employing ra- 
dioactive methods, can be used to 


| purify germanium for transistors, re- 


ports Dr. George H. Morrison of Syl- 


| vania Electric Products Inc. The 
| method is much more sensitive in the 


determination of impurities than 
chemical methods. 

Certain impurities, says Dr. Morri- 
son, who is at Sylvania’s physics lab- 
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oratories in Bayside, N. Y., of the 
order of one part in 100 million can 
thus be determined by activation 
analysis. 

Because the electrical properties of 
germanium are greatly dependent 
upon the presence of minute amounts 
of impurities, germanium must be 
purified as much as possible and then 
certain materials are added in a con- 
trolled fashion. A major problem is 
contamination by impurities from the 
container materials used in the puri- 
fication. 

The germanium is processed in con- 
tainers, or boats, made of the purest 
graphite that has been irradiated in a 
nuclear reactor such as the one at the 
Brookhaven National Laboratories in 
Brookhaven, Long Island. A number 
of impurities in the graphite container 
are made radioactive. 


This container is then used in the | 





purification process, and some of the | 


radioactive impurities are transferred | 


to the germanium. The amount trans- 
ferred can then be determined by 


using radioactive counting methods 


and techniques. 


- Casting Process Opens 
Market for Urea Resins 


Urea resins can be used in the 
casting of light metals by an im- 
proved process that Libbey-Owens- 
Ford Glass Co. is offering to the 
foundry industry.’ 

No royalties will be sought from 
users of the process, which was de- 


veloped by the company’s Plaskon | 
Division. “It is the policy of our | 


company,” says W. W. Knight, Jr., 
general manager of Plaskon, “to en- 


courage the use of this improved | 


method of casting.” 





Simultaneously with the offering of 


its casting process, Plaskon put three | 


new core binder resins on the market. 
The new binder resins will be dis- 
tributed by Frederic B. Stevens, Inc., 
of Detroit. 

Specially developed as binders for 


making sand cores with closer toler- | 





ances, the three new resins are: pow- | 
dered urea, liquid urea and powdered | 


phenolic. 


Use of these resins, according to | 


Plaskon, not only can save time and 
money, but can help to produce 
smoother, harder-surfaced castings 
with closer tolerances. Plaskon esti- 
mates that 80 percent of all foundries 
will eventually use industrial resins for 
making cores. 
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For over 50 years, Golden-Anderson has specialized in 
designing and manufacturing pressure control valves. 
The patented air and water cushioning feature effec- 
tively prevents any bang or hammer. 

May our experienced engineers help you with your 
water pressure control problem? 


IMMEDIATE SHIPMENT 
FROM STOCK ON 
MANY SIZES. 


"Svat ns 





SUBMERGED-ARC furnaces turn out standard 


and a special ferrochrome 


ferroalloys 
which is briquetted (right), then vacuum-treated to reduce carbon content. 


New Metals and Alloys Plant 


ELC ferrochrome, electrolytic chromium and man- 
ganese, in addition to standard ferroalloys, will be turned out 
in large volume at Electromet’s new Marietta plant. 


New and improved alloys for con- 
struction of chemical process equip- 
ment will soon be tracing their origin 
to Electro Metallurgical Co.’s* new 
$125-million, 750-acre plant near 
Marietta, Ohio. 

In addition to a line of standard 
ferroalloys of silicon, manganese and 
chromium, the new plant is already 
turning out extra-low-carbon ferro- 
chrome and, when construction is 
completed, will also produce electro- 
lytic chromium and manganese. 
>» More and Better Stainless—First of 
the new products, known as Sim- 
plex ferrochrome, will go into making 
the highly important extra-low-carbon 
stainless steels. Simplex is being made 
to a specification of 0.025 percent 
carbon; some production has been as 
low as 0.01 percent. 

To get the best corrosion resistance 
in stainless steels, the formation of 
chromium carbide must be avoided. 
One way of doing this is to add some 
columbium, which ties up the carbon. 
Trouble is, columbium is scarce, and 
the available supply is vitally needed 
"© Blectro Metallurgical Co, is a division 
of Union Carbide and Carbon Corp. Other 
divisions perhaps better known to chemical 


engineers are ide and Carbon Chemi- 
cala, National Carbon and Bakelite. 
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in superalloys for military applications. 

The steel industry, therefore, is 
turning to the alternative of keeping 
the carbon content of the stainless as 
low as possible, 0.03 percent or less. 
This requires careful control over the 
carbon contents of the materials mak- 
ing up the charge to the stainless 
melting furnaces. Electromet’s new 
Simplex ferrochrome fills the bill, and 
at no premium price over high-carbon 
ferrochrome containing 5 to 7 per- 
cent carbon. 
>» Manganese for Nickel—Another re- 
cent development in stainless steel 
production is the substitution of man- 
ganese for critically short nickel. The 
manganese content -must be about 
twice that of the nickel it replaces, 
but there’s a relative abundance of it. 
The manganese, however, must be 
extremely pure. 

That’s where Electromet’s coming 
production of electrolytic manganese 
will fit in. To be competitive econom- 
ically, it will be priced at about half 
the current price of nickel. 

Electrolytic chromium will round 
out the trio of new products. It will 
go into high-temperature alloys for 
jet engines, resistance heating ele- 
ments and special cutting tools. 


Construction is nearing completion 
for the chromium unit; the manganese 
plant is now taking shape, with com- 
pletion expected late this year. 
> High-Vacuum Process—The Sim- 
plex process takes a special arc-furnace 
ferrochrome—also made at Marietta— 
and reacts it with silica at high vacuum 
in huge resistance-heated furnaces. 

The starting material is ball milled 
to a fine powder, along with a small 
proportion of silica, then formed into 
walnut-sized pellets in a roll-type 
briquetting machine, The pellets are 
first dried, then loaded to a-depth of 
about 12 in. onto the bed of a special 
flat car about 140 ft. long. The car 
is rolled into a horizontal cylindrical 
furnace about 12 ft. in diameter and 
150 ft. long. (Four such furnaces are 
already in operation, with four more 
under construction.) 

The furnace is evacuated by multi- 
stage steam jets—said to be the largest 
jet system ever built by one of the 
country’s leading ejector manufac- 
turers. The charge is heated by a 
bank of graphite resistors radiating 
downwards from the roof of the 
furnace. 

Details of the operation haven't 
been revealed. What goes on, essen- 


September 1953—CuemicaL ENGINEERING 





(Advertisment of IUinoia Water Treatment Oo.) 


“PILOT PLANT TO PROCESS STAGE” 


the 


Chromic acid purification 


Visi are studies in Illco-Way's widely employed laboratory (above) eventually lead to 
esign, fabrication, and installation of full-scale ionXchange plants for industry. 


by ionXchange 


Reduction of operating costs and saving of chromic 
acid are among results of “‘pilot plant to process” studies 
conducted by Illinois Water Treatment Company 


Electroplaters have employed ionX- 
change resins for removal of contam- 
inants from hard-water supplies for 
some time. Solids-free de-ionized 
water has eliminated the water-stain 

roblem previously so prevalent in 
1ard-water areas. It has also been of 
value in the sealing rinses used in 
anodizing aluminum surfaces. (One 
anodizer, sealing with normal tap 
water containing 420 ppm of salts, 
reported a salt-spray test of 50 hours. 
When the same supply was de-ion- 
ized, a salt-spray test of over 300 hours 
was obtained.) 

Could contaminating metals be re- 
moved from the chromic acid used in 
plating and anodizing? Illco-Way 

lieved that they could; and for the 
study of this problem, a pilot plant 
was built and installed in the Illco- 
Way laboratories. It was observed 
that spent chromic acid in concen- 
trations up to 150 grams per liter 
could be freed of metallic ions such 
as iron, aluminum and _ trivalent 


chrome by passage through a special 
cation exchanger. Up until that time, 
there had been no method of remov- 
ing these metals from spent chromic 
acid baths. 

Under actual field tests, chromic 
acid treated by ionXchange showed 
an increased conductivity which re- 
duced the load on rectifiers and gener- 
ators. One industrial user of de- 
cationized chromic acid reports it is 
now possible to do his work at 5.7 
volts at 20,000 amps, rather than at 
7.2 volts which had been normal 
practice. 

Additional studies were conducted 
on the use of reverse ionXchange for 
the reclamation of chromic acid in 
waste rinse waters. Treatment of 
spent waste waters is first accom- 
plished by passage through an anion 
exchange unit, thus removing the 
chromates from the solution. The 
treated rinse water is then passed 
through a cation exchanger to re- 
move any cations present, thereby 
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Result of studies: multi- 0 0 De-cation- 
izer in a Midwest metal-fabricating plant. 


providing a solids-free water in a re- 
circulating rinse system. 

Laboratory and se ap infor- 
mation of this nature has enabled 
Illco-Way to design, fabricate, and 
install many full-scale plants for the 
treatment of chromic acid solutions 
as well as of rinse waters containing 
chromic acid. Illco-Way, with its 
wide experience in the industrial field 
and long background of ionXchange 
pioneering, is uniquely equipped to 
work out the development of a prob- 
lem from pilot plant to actual proc- 
ess stage. For complete literature and 
details of equipment write to: 

Inuinois Water TREATMENT Co., 
844-9 Cedar Street, Rockford, Ilinois, 
New York Office: 141 East 44th 
Strect, New York 17. Canadian Dis- 
tributor: Pumps & Softeners Limited, 
London, Canada. 





DAVIS 
Solenoid 


VALVES 





valve that’s built to handle tough 
pletely sealed valve mechanism makes 
a of toxic or inflammable fluids 
design due to simple 
— crea and downward outlet 
natural gravity flow. Also has ex- 
for coil, renewable valve 
action. Ideal for accurate con- 
under tough conditions. Less 
——— required and longer, more eco- 
ica 


= 23F 
il 


Tag 
it 
une 


No. 93 


Davis No. 93 is a self-contained, pilot operated, 
single seated, tight closing valve, built with 
full port opening to insure maximum flow with 
minimum pressure Action is visible—may 
be operated by hand if current fails. Renewable 
valve disc. Sizes 2” to 4”. Suitable for control 
service on steam, air, gas, water or oil lines. 


AVIS Solenoid Valves are en- 
gineered to handle your tough- 
est control jobs. Dont confuse 
them with ordinary commercial 
types. Davis guarantees satisfac- 
tion! The Davis Solenoid line is 
complete—standard and special de- 
signs are available for many differ- 
ent kinds of control applications. 
The Davis engineering depart- 
ment is always ready to help you 
solve any problems regarding the 
use of solenoid valves. When you 
submit your problem, give us com- 
plete information so that the proper 
valve may be selected for the serv- 
ice, State the size of valve, pattern 
(globe or angle), nature of fluid or 
gas, temperature, maximum and 
minimum pressures, service use, 
whether valve is to be open or 
closed when energized, standard or 
explosion proof solenoid box and 
current characteristics. 


WRITE FOR A COPY 
OF THIS BULLETIN 


Complete details and specifica- 
tions on Davis’ complete line 
of solenoid valves, includes in- 
formation on operation, appli- 
cations and valves recommend- 
ed for various 

kinds of serv- 

ice. 








Wauat’s Haprenine, cont, . 


tially, is the reaction of carbon in 
the original ferrochrome with silica. 
The carbon and silicon evidently leave 
as monoxides, Excess silica stays be- 
hind in the product, is eventually 
removed as slag by the stainless pro- 
ducer. 

The reaction requires low pressure 
and high temperature in order to 
achieve suitable equilibrium. Pres- 
sure is well down in the micron range, 
and temperature is probably around 
2,000 deg. F. Furnace cycles are 
fairly long, presumably running at 
least 24 hr. 

The Simplex product retains its 
original pellet shape, shrinking slightly 
and sintering, but not melting, while 
in the furnace. Electromet says that 
it melts faster than ordinary ferro- 
chrome and should therefore reduce 
the cost of producing all stainless 
steels, whether or not carbon content 
is critical. 
> Power Supply and Demand—Elec- 
tromet’s power station at Marietta is 
one of the largest industrial stations 
in the country, capable of producing 
over 200,000 kw. The company has 
its own coal reserves about 25 miles 
north of Marietta. 

Four boilers can each raise 650,000 
Ib. per hr. of steam. The four turbo- 
generators are arranged for extraction 
to supply plant process steam de- 
mands. In addition to the large steam 
demand of the vacuum jets, steam is 
supplied also to a phenol plant op- 
erated by Bakelite at the Marietta site 
(see Chem. Eng., Oct. 1952, p. 242). 
According to a recent certificate of 
necessity award, Bakelite will soon be 
expanding its chemical operations at 
Marietta further. 

Biggest user of electricity is the line 
of submerged-arc furnaces producing 
conventional ferroalloys. Twelve are 
now operating, with two more to be 
built. Power demand of these fur- 
naces is on the order of 10,000 kw. 
each. 
>» Engineering Materials—The new 
plant boasts several important ad- 
vances in materials of construction: 

e The electrolytic chromium cells, 
and much of the associated equip- 
ment, such as fume hoods and ducts, 
are made of glass fiber-reinforced poly- 
ethylene. 

e The diaphragms in the cells are 
made of dynel. 

@ Sidewall construction of all major 


2539 S. Washtenaw Avenue Chicago, Ilinois buildings is of preformed slabs re- 
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sembling Indiana limestone. They 
consist of two thin layers of precast 
concrete with a core of insulation be- 
tween; savings of 40 percent over 
brick construction are reported. 

e One of the furnace buildings is 
covered with almost two acres of stain- 
less steel roof. Stainless is used liberally 
elsewhere throughout the plant, such 
as framing and trim for 14,000 sq. ft. 
of window sash in the power station. 


Reichhold Resins Will Be 
Made by Norwegian Partner 


Reichhold Chemicals, Inc., has ac- 
quired a Norwegian affiliate, De Nor- 
diske Fabriker A/S of Oslo. De- 
No-Fa, whose main plant is in Fred- 
rikstad, about 60 mi. south of Oslo, is 
one of Europe’s largest oil refiners 
and producers of hardened fats. 

Oils, distilled fatty acids, glycerine 
and other raw materials produced by 
the new Norwegian affiliate are all es- 
sential to the manufacture of resins. 

A resin plant will be built at Fred- 
tikstad: to produce RCI’s complete 
line of resins. They will provide the 
wood treating industries of Scandina- 
via, largest in Europe, with essential 
resin requirements. 

Proximity of a new resin plant to a 
major source of hydrogenated whale 
oil and vegetable oils, combined with 
probably the lowest electrical rate in 
Europe, makes RCI’s new affiliation 
advantageous. 

De-No-Fa’s main plant at Fredrik- 
stad is on the Glomma River, deep 
enough so that 25,000-ton steamers 
can tie up at its 1,500-ft. dock, 

Each year, the plant produces 100,- 
000 tons of marine oil products and 
hardened fats. The plant possesses an 
equivalent storage capacity. Ship- 
ments can be made by tank car or 
tank truck. 

To produce hardened fat, the crude 
oils are first neutralized, piped to hy- 
drogenators, refined, re-refined in six 
additional neutralizers, and deodor- 
ized. The plant has six 20-ton hydro- 
genators for hydrogenating whale oil 
and vegetable oils. 

De-No-Fa’s facilities also include a 
Solexol extraction plant that can turn 
out 21,000 tons annually, two herring 
oil plants, one in Tronis and the other 
in Finmarken, the northernmost part 
of Norway, where there is a deep 
freezing plant, a hotel and a small vil- 
lage for housing workers, as well as 
other service facilities for the fishing 





Two important names 
to remember when you 
plan chemical construction! 


LECITE — a synthetic resin cement, combines the most desirable properties of the 
phenolics — and eliminates their disadvantages. 
Alkali-proof, as well as acid-proof, LECITE has a wide diversity of applications. 
It serves as 
@ Bonding agent 
@ Impervious liner, when re- 
inforced with glass cloth or 
metal mesh 


@ Mortar for corrosion-proof 
brick lining 

@ Impervious membrane _be- 
tween brick or tile floor 
and concrete sub-base 


LECITE is inert to all acids, except a few strongly oxidizing chemicals, and to all 
alkalis of all concentrations; also to most organic solvents and to oils and greases. 
LECITE has a tensile strength of 1,000 psi., adheres to brick and other ceramic surfaces 
with a bond of over 700 psi.; and it withstands temperatures up to 370° F, 

LECITE may be stored indefinitely; has longer working time without sacrifice of final 
setting speed; will set under damp conditions and at temperatures as low as 45° F.; 
is available in compositions having high or low electrical restivity and it has high 
impact resistance. 

LECITE is widely used in the equipment of plants producing organic chemicals, 
phenol, alcohol, nylon, copper sulphate, acids, textiles, steel, soft drinks, soaps, food 
and dairy products. It serves in reactors, filters, towers, alkylators, neutralizing tanks, 
stacks and fume ducts. 


Nutsch Filters — Used to filter hot mixtures 
of sulphuric acid and organic materials. 
Welded steel construction, lined with DURO- 
BOND rubber, protected with acid-proof 
brick lining, joined with LECITE, Norton 
filter plates supported on acid-proof piers, 
seen in foreground. 





LECITE is one of EL CHEM’s new corrosion-proof construction materials, Other EL 
CHEM materials include: 
BRIMSO and Carbon- SYNTHO — Phenolic ce- 


ment. Inert to all acids ex- 


DURO-XXX — Silicate, 


BRIMSTO — plasticized 
sulphur-base cement. Quick- 
setting. Withstand all inor- 
ganic acids (except strongly 
oxidizing) and mild alkalis, 
at temperatures to 200° F: 


DURO-BOND — Seamless 
natural rubber lining. Com- 
pounded to meet specific 
requirements of unit. 


quick-setting cement. Im- 
pervious to all mineral 
acids except hydrofluoric. 


DURO-SAN — Saran rub- 
ber lining. Applied in sheet 
form. Resists solvents and 
oxidizing acids, Withstands 
constant temperatures to 
150° F. — and higher when 
protected by brick lining. 


cept highly oxidizing ones. 
DURO-PRENE — Seam- 
less Neoprene synthetic 
rubber lining. Vulcanizes 
at room temperature, 


EL CHEM offers an all-inclusive service: materials, design — and construction by our 
own crews — every man a specialized worker in this specialized field. This means 
responsibility centered on a single source, no alibis, speedier installation, units into 
production usually much more quickly. Supervision by EL CHEM engineers offered 
if you prefer your own contractors, 

EL CHEM engincers with more than forty years experience in acid-proof construction 
for chemical, steel, food, and textile industries, are ready to study your corrosion- 
proofing problem, make recommendations and prepare plans and estimates, without 
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obligation. Write for technical bulletin. 


EP oteo 


ENGINEERING 


754-A Broad Street °* 


& MFG. CO. 


Emmaus, Pa 









They’re making FIREBRICK 
from seawater 


at Durham, England 


Products ranging from firebrick and crucibles to insulation 
are made from the magnesia extracted from seawater at Dur- 
ham, England. The combination of modern processing tech- 
niques and equipment designed by Dorr gives a 99% efficiency 
in extracting magnesia from the sea. 

Located at the Steetley Magnesite Company’s Palliser 
Works, this 240’ dia. Dorr Thickener consistently processes 
more than its designed capacity of 6% million gallons per 
day. Depth of this Thickener is 22’ at the center, 8’ at the 
periphery — the largest Thickener in operation in England. 
Note the special concrete screen wall which prevents high 
winds from interfering with normal operation. 

Whenever a process involves the separation of finely di- 
vided solids in suspension, the use of ion-exchange, or fluid- 
izing techniques, Dorr and its Associated Companies through- 
cut the world can provide the correct equipment for your 
job. THE DORR COMPANY, Barry Place, Stamford, Conn. 


aN Sm Prater tools TODAY to mast tomorrow domend. 


EQUIPMENT 
THE DORR COMPANY + ENGINEERS + STAMFORD, CONN. 


Offices, Associcted Companies or Nepresentatives in principal cities of the world 


WORLD -WIDE RESEARCH ENGINEERING 
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fleet. In all, about 600 are employed. 

The new affiliate will work closely 
with Reichhold Chemie A.G. in 
Hamburg, Germany, with which it is 
already linked by teletype. Half of 
De-No-Fa’s_ present output is ex- 
ported, going to Europe and overseas. 
Its principal product, hardened fat, is 
used mostly in the manufacture of 
oleomargarine and compound lard. 

As soon as manufacturing facilities 
can be installed, production of Reich- 
hold resins will begin. ‘Thus the Fred- 
rikstad plant will become the thirty- 
first to manufacture the complete line 
of RCI resins. 


Record Isotope Charge Used 
To Inspect Refinery Reactor 


Largest single industrial collection 
of radioactive isotopes in the United 
States—76,000 millicuries of iridium 
192—was used by Isotope Products, 
Inc., for the inspection of a reactor 
at the Houston, Tex., refinery of East- 
ern States Petroleum Co. It was the 
first time that isotopes were used to 
look for hydrogen blisters in the 
steel of a refinery reactor unit. 

Isotope Products, Inc., a Houston 
company, specializes in radiographic 
studies with radioactive isotopes. It 
gets its “hottest” isotopes from what 
is reportedly the world’s largest atomic 


pile—the Canadian Chalk River plant. 


The iridium 192 charge was in the 
form of five capsules each only 4 in. 
long. 

The reactor under inspection was 
20 ft. high and 54 ft. in diameter. 
Its walls were 23-in. steel plus 5 in. of 
concrete and a 4-in. thick chrome steel 
liner. The job was accomplished in a 
single shot and took 8 hr. 

First, film sheets were taped all 
around the steel tank. Each film was 
carefully located, and its exact posi- 
tion on the tank was catalogued. 
Then the iridium 192 charge was 
loaded into a special camera and low- 
ered on a steel cable into the reactor. 
After exposure, the films were re- 
moved and developed. Each film was 
interpreted by an expert. 

Each man working on the project 
was protected by a dosimeter. This 
device measures the amount of radia- 
tion to which a man has been ex- 
posed. The isotopes were handled in 
lead “castles” that shield handlers 
from the highly dangerous radioactive 
rays. 
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Overall view of the plant with a 120’ dia. Dorr Thickener in the left foreground handling flotation tailings. A 40’ dia. Dorr effivent Thickener and 40’ 
dia. Dorr Hydroseparator are at the right. All three units are covered to prevent temperature increases resulting from the sun's rays, 


NEW MEXICO rm 
POTASH PRODUCER — 


Combines Chemical and Metallurgical 
Techniques at New Plant... 


A new U. S. producer for the quality potash 
market, Duval Sulphur & Potash Company re- Closeup of pe Duplex Dior Hx srt The Priaery at teh handles 
cently started up this modern plant near pe we rath See be aaatadenaee anne fas 
Carlsbad, New Mexico. A perfect example of iain kik boar ers emg te 
the growing convergence of chemical and metal- 
lurgical techniques, the plant makes skillful use 
of the latest developments in both fields. 
The flowsheet includes crushing, grinding, 
classification, hydroseparation, flotation, thick- 
ening, centrifuging, crystallization and drying. 
At Duval, as throughout the chemical and 
metallurgical industries, Dorr equipment and 
techniques play a vital part in wet processing 
flowsheets. For more information on the scope 
of the Dorr technical service, write for bulletin 
No. 7002. The Dorr Company, Stamford, Conn, General view of the milling section. Rod mill discharge goes to the 


In Canada: 26 St. Clair Avenue, E., Toronto 5. Secondary Classifier of the right. Sands are discharged to conditioners 
- and fines overflow to the Hydroseparator. 


WORLD WIDE RESEARCH +: ENGINEERING EQUIPMENT 
THE DORR COMPANY «+ ENGINEERS ** STAMFORD, CONN. 


Olfices, Associated Companies or Representatives in principal cities of the world, 





CuemicaL Encingerinc—September 1953 





REACTION KETTLES vary from 300-5,000 gal. in capacity. WASTE TREATMENT: liming, oxidizing and chlorination. 


New Vat Dyestuffs Plant 


Ciba’s U. S. arm, Ciba States, Ltd., expands with a 
model for well-designed vat dyestuffs plants and a lesson in 


good community relations. 


Claimed to be the largest and most 
modernly equipped plant of its kind, 
the new $18-million Ciba vat dyestuffs 
plant at Toms River, N. J., was re- 
cently dedicated by New Jersey’s Gov- 
ernor Driscoll and top Ciba manage- 
ment from Switzerland. 

The plant can turn out 4 million 
pounds a year of anthraquinone-based 
paste dyestuffs; on an emergency basis 
this production could be doubled. 

This new plant will be another good 
customer for the chemical industry. 
To produce 4 million pounds of dye- 
stuffs will require 22 million pounds of 
raw materials, including sulfuric acid, 
caustic soda, hydrochloric acid, phtha- 
lic anhydride, ammonia, benzene, ni- 
trobenzene, glycerine and alcohol. 

The plant’s most spectacular piece 
of equipment is a giant autoclave 
weighing 36 tons; it’s the largest and 
most expensive single piece of chem- 
ical apparatus in the plant. 

Production starts as key materials 
flow from a tank farm through out- 
door pipelines into the three main 
production buildings. 

Different processes are centered in 
each of these buildings. All process 
operations handling solvents and ather 
combustible materials are concentrated 


140 


in a three-story building equipped with 
appropriate safety devices. Its twin 
in outward appearance is the acid 
building where nonflammables are 
processed. These both connect with 
the center five-story unit which 
handles final processing, such as mak- 
ing dye cake into paste, or drying, 
grinding and mixing as powders. 

> Nothing Stereotyped—There are 
about 100 reaction kettles in the two 
smaller buildings, varying from 300 to 
5,000 gal. in capacity, constructed of 
cast iron, steel, and stainless. Some 
are lined with porcelain, rubber or 
acid brick. Reaction temperatures 
vary from subzero to +500 deg. F., 
and pressures range from 29 in. 
vacuum to over 600 psig. 

Dyestuff slurries are dewatered in 
plate-and-frame filter presses, and in- 
termediates are filtered in acid-tile- 
lined filter boxes with porous stone 
bottoms. 

Across a connecting bridge from 
either of the manufacturing buildings, 
the dye cake is trucked to the fourth 
floor of the center building. Accord- 
ing to its particular function, the dye- 
stuff is then transformed into paste or 
powder. 

An outstanding aspect of the plant 


is the community relations job that 
Ciba has accomplished. Management 
wanted to locate the new plant away 
from the city—to have plenty of room 
for future expansion and to provide 
ideal nearby housing for its employees. 
So they made a thorough study of 
dozens of communities in several 
states, carefully appraising physical, 
social and economic aspects. 

Finally the Toms River area was 
selected. But the townspeople looked 
on the proposed plant with little en- 
thusiasm. The area was surrounded 
by popular summer resorts and well 
known for its fishing. Obviously an 
air or stream polluter would be intol- 
erable. 
> Model Citizen—So the management 
went to work to convince public 
officials, newspaper editors, religious 
leaders and the man in the street that 
it intended to be a good neighbor. 
Ciba had to convince the people that 
the plant would not be an eyesore, 
that it would not pollute the Toms 
River and the fresh air. They had to 
convince the people that they would 
provide good jobs at good wages, pay 
taxes, contribute to the social and 
economic level of the town—and most 
important, that the effluent discharged 
into the Toms River would not pollute 
the water. 

To fulfill this proraise Ciba enlisted 
the help of Dr. Willem Rudolfs of 
Rutgers University, who engineered 
the effluent treatment facilities. These 
include a compositing reservoir 
(see cut), a pit in which motor-driven 
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Other Oronite Products 


Lube Oil Additives 
Cresylic Acids 
Gas Odorants 

Naphthenic Acids 

Phthalic Anhydride 
Ortho-Xylene 

Polybutenes 
Xylol 
Aliphatic Acid 
Hydroformer Catalyst 


ORONITE 
CHEMICAL 


COMPANY 


SONATE NO. 5+ WETTING AGENT - WETTING © 


= aa: 


_ 


Investigate the 
complete, quality line of 


SURFACE ACTIVE AGENTS 


Oronite is a major source of supply for a great number of different 
Surface Active Agents—each having special properties. Oronite prod- 
ucts are priced competitively and have the high quality and uniformity 
you expect from the world’s largest producer of synthetic detergent 
raw materials. 

If you use Surface Active Agents in your processes, why not find out 
what Oronite can offer you. Write or phone the Oronite office nearest 
you for technical bulletins and fuil information. 
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Wuat's Happenine, cont. . . 


stirrers neutralize the composited 
waste liquids with lime, a pond for 
sedimentation of solids, and a purify- 
ing basin where the clear, neutralized 
effluent is oxygen-saturated and finally 
treated with chlorine. Additional 
equipment handles and stores lime and 
a control building houses instruments, 
pumps and a treatment laboratory. 
Plant officials plan to keep a stock 
of fish in the final effluent pond, hold- 
ing periodic fishing contests with 
prizes for the townspeople who want 
to take advantage of this unique hos- 


pitality. 


Engineers Seek to Improve 
Design of Glass Furnaces 


Libbey-Owens-Ford Glass Co. will 
concentrate on improvements in the 
design of glass making furnaces and 
other equipment. To do the job, 
a new engineering group has been or- 
ganized with headquarters in Toledo, 
Ohio. 

Headed by Albert H. Couch, the 
new group will implement the deci- 
sions of the Libbey-Owens-Ford man- 
agement to rebuild present furnaces, 
to construct new furnaces and to in- 
ee a en ee corporate design improvements in 
these projects. 


UP FROM THE SEA comes fabulous The newly organized engincering 


group will take over and expand func- 


Motor Stamina for Industry ! tions formerly performed by the fur- 


nace design group of the structural 


Over half a century of service aboard U.S. Navy submarines section and also by the ceramics sec- 
— where dependability means life itself —has bred tremen- tion of the development department. 
dous stamina into ELECTRO DYNAMIC industrial motors. Known as the furnace design and im- 


This inherit lependabili 4 duri provement section of the engincering 
f lide d of pis uy, during years | department, the new group will work 
OF arany ary Uaper the wae | closely with production personnel at 
sea, explains the amazing per- prees oing “Geog te” ok Libbey-Owens-Ford plants. 
formance records being es- fromes, chonnels. | 
tablished by E.D. motors in | Du Pont Tries Cheaper Way 
industry today. To Produce Adipic Acid 
The adiponitrile unit at Du Pont’s 
From 1 to 250 h.p. sprawling Sabine River plant at Or- 
(W.E.M.A. STANDARDS) ange, Tex., is back in operation again 
after a long shutdown. Trial runs are 
WRITE TODAY FoR being made in the unit of a new 
CATALOGUE method that Du Pont expects will 
00. 976 Some ‘libel dos result in imcreased production of 
aligned cost grease lubri- adipic acid. 
hiss Peale di GoReEn ae 3 Adipic acid in large quantities is 
Ale @ complete tine of Direct Current motors end generotors required in the manufacture of nylon. 
A substantial cut in the cost of pro- 


E Le Cc T R ©) a DY Hy A A t Cc ducing adipic acid would most likely 


DIVISION OF GENERAL DYNAMICS CORPORATION mean a lower price for the acid and 


BAYONNE, NEW JERSEY py better competitive position for 
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VARIABLE SPEED DRIVE TOTALIZER HEAD WITH PNEUMATIC 
" CONTROLLER AND RATE SETTER 


FEEDER 


Typical Conveyoflo installation showing Model CFAB-T 
Conveyoflo Meter controlling flow of tobacco in automatic 
blending process. Conveyoflo employs pneumatic con- 
troller to automatically control feeder output within very 
narrow tolerances. 

Conveyoflo Meters are serving in many other process 
industries: food, soap, fertilizer, pharmaceutical, steel, 
paper, glass, heavy chemicals, mining, power. What's 
your processing problem? 


CONVEYOFLO FEATURES 

@ ACCURATE ... within 1% of 1% of actual weight from maximum 
to 50% of rated capacity; within 1% from 50% to 25% rate; 
within 2% from 25% to 10% of meter’s rated capacity. 

@ COMPACT . . . weight sensing mechanism completely contained 
within conveyor structure. No overhead levers. Panel stand only 
9” x 18" — may be any height. . 

@ AUTOMATIC TOTALIZER COMPENSATION for voriations in belt 
speed and changes in belt weight. — 

© RESPONDS variations. 
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Weigh it with BUILDERS CONVEYOFLO . . . the 
modern meter for dain: accurate weighing of bulk 
material passing over conveyor belts. This precision 
meter can be equipped with a Controller to maintain 
any desired preset rate of delivery from the conveyor 
in which it is installed. Or it can be used to pace 
auxiliary feeders in automatic processing systems. 
Conveyoflo is furnished as a separate, self-contained 


unit— or for installation in your present conveyor lines. 


(iesustaves (OIVEGION OF B-t-F mousreres)( Gamer) 


PP PR EP: EAE A OO Rr ee ee FOR DETAILS 
BUILDERS-PROVIDENCE, INC. 
369 Harris Ave., Providence 1, R. I. 


Please send Bulletin 550-H4 describing Builders Conveyoflo Meter. 
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New Use for an Old Plant 


American Potash saves time and money by converting 


an idle bromide plant to lithium carbonate production. 


And 


they’re using an entirely new process, too. 


Less than three months after getting 
the go-ahead signal to convert an 
unused bromide plant at Trona, Calif., 
American Potash & Chemical Co. was 
turning out its first lithium carbonate. 
With a plant capacity of 750 tons a 
year (plus 1,200 tons of 75-percent 
phosphoric acid), the company be- 
came in late 1951 not only the newest 
lithium carbonate producer, but also 
the biggest. 

And the move was a good one. De- 
mand for lithium chemicals—most of 
them derived from the carbonate— 
has been soaring. New and growing 
uses in greases, in air conditioning and 
in ceramics account for much of the 
4 million Ib. consumed domestically in 
1952—up over 67 percent in two years. 
> Output Limited—Actual output 
from the Trona plant is governed by 
the tonnage of crude lithium con- 
centrates—basis of the new process— 
recovered from AP&CC’s main pro- 
cess for producing sodium products 
from Searles Lake brine. 

For many years American Potash 


144 


has been the only source of these 
concentrates, known as “‘licons’’ in the 
industry. A complex mixture of salts 
analysing 21.5 percent Li,CO, on a 
dry basis and containing about 50 
percent P,O,, 7 percent Na,CO, and 
2 percent Na,SO,, they originally ap- 
peared as a nuisance in the production 
of sodium products from Trona’s 
brine. 

But in 1938 AP&CC developed a 
separation and recovery process to turn 
this nuisance into a valuable byproduct 
which other companies processed into 
lithium chemicals. Now with Potash 
using all the concentrates in its own 
plant, the other major producers have 
turned to the mineral, spodumene— 
LiAl(SiO,),—as their major raw ma- 
ter‘al for lithiura chemicals. 

Basically, the American Potash 
method is relatively simple, consisting 
mainly of acid digestion of dilithium 
phosphate followed by carbonate pre- 
cipitation. But to make it pay off, care- 
ful attention has had to be given to 
the material balance. 


Lithium values are rather elusive, 
and several recycle steps had to be 
worked out in order to assure maxi- 
mum recovery. And partly because it’s 
a converted plant and partly because 
of the myriad recycle lines, the new 
set-up required operators intimately 
familiar with its maze of pipes, vessels 
and valves. 
> Getting the Licons—Searles Lake 
brine contains the equivalent of 0.008 
percent lithium. During initial brine 
processing, the lithium goes along 
with the burkeite (a double salt of 
sodium carbonate and sodium sulfate). 
The raw material is concentrated in 
three triple-effect evaporators. Burke- 
ite, sodium chloride and lithium con- 
centrates then crystallize, thus afford- 
ing a separation of these components 
from potash and borax. 

After a rough gravity separation of 
the sodium chloride, the burkeite- con- 
centrates cake is sent to a dissolver. 
Froth flotation is used to separate the 
insoluble concentrates from the dis- 
solved burkeite. However, no special 
fictation equipment is required; air 
beaten into the suspension during 
centrifugal pumping and in a sub- 
sequent cascade cooling tower is suffi- 
cient to, provide a gatisfactory froth. 

Stove oil, metered into the dis- 
solver, gives a more heavily laden 
froth by depressing some of the froth- 
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PROCESS TANKS at Chas. Pfizer & Co., Inc. use copper gravity feed lines. The S.P.S. threadless bronze 
fittings are silver-alloy brazed to the tubes. Joint strength is high; yet piping can be easily dismantled. 


Can your process piping profit 
from AnacondA Copper Tubes? 





THESE 21/,-IN. COPPER TUBES resist corrosion 
from crude press liquors used to produce 
citric acid in plant of Chas. Pfizer & Co., Inc. 


n the Groton, Conn, plant of Chas. 
Pfizer & Co., Inc., chemical and 
pharmaceutical manufacturers, copper 
tubes are widely used for process pip- 
ing. In this, as in many other indus- 
trial rere Peper. ANACONDA 
Copper Tubes and AnaconnA 85 Red 
Brass Pipe offer many economi and 
process advantages, 

Foremost are copper’s corrosion re- 
sistance and immunity to rust. This 
means increased piping life, lower 
maintenance, unobstructed flow and 
easy dismantling for reuse later. When 
copper tubes and solder type fittings 


are used, time and labor saved can 
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make the installed cost of copper com- 
petitive with ferrous piping. 

There’s a story in ANACONDA Cop- 
per Tubes for your industrial piping. 
Write for Publication C-24 to The 
American Brass Company, Waterbury 
20, Connecticut. In Canada: Anaconda 
American Brass Ltd., New Toronto, 
Ontario. 5836 


for copper piping call an 


ANACONDA’ 


Distributor 





Sharples has... 


for crystal dehydration 


The proved answer to any crystal dehydration problem is found in one of these 
two Sharples centrifuges. An analysis of your particular requirements will lead 
to an unbiased recommendation as to the type of centrifuge most suitable— 


Sharples makes both. 


IF YOU RINSE 


THE CRYSTALS 


The Sharples Super-D-Hydrator is 
designed primarily for free draining 
crystals, where product purity or 
separation of the mother and rinse 
liquors are of critical importance, The 
continuous cyclic-operation may be ~ 
easily controlled to adjust for any 
‘particular washing and drying 
conditions, Capacities on the larger C-27 
model range up to 8 Tons per hour 
on some materials. Bulletin 1257 
describes the Super-D-Hydrator 


IF YOU DO NOT RINSE 
THE CRYSTALS 


The Sharples Super-D-Canter is used 
for dehydrating fine or amorphous-type 
materials. Where washing efficiency 
and final moisture content are not 








critical, the Super-D-Canter has decided 
economic advantages in capacities up to 
3,000 Ibs. per hour The rate of liquid 
handling is substantially independent of the 
crystal concentration, and the 


Super-D-Canter operates continuously * 


and efficiently without regard to changes 
in slurry concentration. Write for 
Bulletin 1254. 


SHARPLES 


THE SHARPLES CORPORATION + 2300 WESTMORELAND ST. + PHILA. 40, PENNA. 
YORK « PITTSBURGH + CLEVELAND « DETROIT « CHICAGO + NEW ORLEANS «SEATTLE + LOS ANGELES » SAN FRANCISCO « HOUSTON 


Ausocioted Componies ond Representatives throvghou! the Work! 





Wuat's Happrenrnc, cont. . . 


_ ing action of the coconut-oil fatty 
_ acid that’s added as a defoamer in the 
| evaporators. At the lower temperatures 
| and under the alkaline conditions in 
| the dissolver, the defoamer actually 


acts as a soap. Foliowing separation, 
the concentrates are filtered, washed 
and dried, 


| P Licons to Licarb—After the water 
content has been reduced to 10 per- 


cent, the concentrates are fed to the 
digester in the lithium carbonate plant 
proper (see flowsheet). About 3 Ib. of 
sodium nitrate is added to the di- 
gester per 100 Ib. of lithium concen- 
trates. This reacts with any organic 
matter which may be present (most 
of which comes from the fatty acid 
and stove oil), driving off some, 
coagulating more. 

Nitration doesn’t do a perfect job, 
however, and American Potash is now 
testing a Herreshoff furnace to pre- 
roast the concentrates in order to 
eliminate organics in the coproduct 
phosphoric acid. 

The main reaction in the digester, 


| that with concentrated sulfuric acid, 
_ turns the predominately phosphatic 
| concentrates into a slurry of mixed 
| sulfates. Lithium values are received 


from four sources: the concentrates, 
the lithy:m phosphate sludges recycled 
from the dissolver and end-liquor re- 
covery steps, the lithium sulfate 
sludges recovered from the phosporic 
acid settling tanks, and the dilute 
phosphoric acid used to adjust the 


| sludge density. 


The digester is held at 240 deg. F. 


during the reaction and is cooled to 


120 deg. F. to drop out the mixed 


| sulfates. The batch is then centrifuged, 


the liquor going to the phosphoric 
acid line, the cake to the dissolver. 
Three decant tanks are used to settle 


| the concentrated phosphoric acid. No. 


1 tank is emptied after each batch, 
No. 2 once or twice a week and No. 3 
about once a month, Consequently, 
digester batch compositions vary con- 
siderably in normal operation. Table I 
shows an average digester batch. 


Table I—Average Digester Batch 


Quantity 

8,870 Ib, 
2,500 gals., 
12.8 lb. /gal. 

1,250 gal., 
13.5 tb. /gal. 


C mponent 
Dry concentrates, 
6.8 percent HzO 
Dilute HsPO« 


Sludge from HsPO, 
settling tanks 

Sludge from end liquor 
settling tank 

Cone. H280,, 102 percent 


800 gal., 
10.5 lb. /gal. 
640 gal. 
15. 45 Ib. /gal. 


September 1953—CuemicaL ENGINEERING 














Answers a 






ABOVE: Vital to the high production maintained by 
Gunnison Homes, Inc. is this 640-ton hydraulic press used to bond 
plywood panels into strong, durable wall sections. 

LEFT: Handsome, precision built homes, like the Gunnison 
Coronado pictured here, are built in a matter of hours. 


pressing need for Gunnison Homes, Inc.... 


@ Gunnison Homes, Inc., situated in 
New Albany, Indiana, is one of the leaders 
in the field of manufactured homes. Key 
to continuous production of precision 
built homes at the New Albany plant is 
the 650-ton hydraulic press, shown above, 
which was installed in 1947. This press 
processes ten plywood panels every cycle 
by the combination of heat and pressure 
...a tough job and one requiring reliable 
hydraulic performance to maintain pro- 
duction schedules. 

Sranor.-Industrial Oil was installed in 
the press when it was put into operation 
six years ago. STanort has stood the test 
of severe operation . . . with no evidenve 
of oil deterioration being found during 
a recent inspection of the hydraulic sys- 
tem. Operation has been efficient. Mini- 
mum make-up oil has been needed to 


STANDARD OIL 


STANOIL 


TRADE MARK 


Industrial Oil 


maintain the oil capacity of 450 gallons. 
Find how Sranoit can benefit you by 

discussing this multi-purpose oil with a 

Standard lubrication specialist. You can 

contact him by phoning your local 

Standard Oil office. Or, write: Stand- 

ard Oil Company, 910 S. Mich- 

igan Ave., Chicago 80, Ill, 


@ 


What's YOUR 
problem ? 






Ralph E. Murnahan, of Standard 
Oil’s Evansville office, is the lu- 
brication specialist who keeps in 
constant contact with Gunnison 
Homes to make certain that there 
is no interruption of operation 
due to lubrication difficulties. 


He is one of many lubrication 
specialists who make their head- 
quarters in Standard’s offices 
throughout the Midwest. These 
men have been specially trained 
in Standard’s Lubrication Engi- 
neering Schools and, in addition, 
have a wealth of on-the-job ex- 
perience. 


To obtain the service of the lu- 
brication specialist in your area, 
you need only call your local 
Standard Oil office. The lubrica- 
tion specialist will discuss your 
lubrication problems with you... 
at no obligation to you, of course. 
He has a complete line of petro- 
leum products to offer you, in- 
cluding: 
SUPERLA-Greases — Available in a 
wide range of consistency grades 
and in both lime-soap and soda- 
soap types. Superta Greases cover 
a wide range of operations. These 
efficient products are comparable 
in quality with the highest type 
of special greases. 






STANOLITH Greases—Because 
these unique lithium soap prod- 
ucts possess the heat resistant 
properties of soda-soap greases 
and the water resistant properties 
of lime-soap greases, they of- 
fer a solution to lubrication 
problems caused by the 
presence of both heat 

and water. 


comPANY (| STANDARD } cindien.) 





exibox 


WORLD’S FOREMOST MECHANICAL 
SEAL FOR PROCESS PUMPS... 


SEALOL — exclusive representative in the 
United States and Canada for Flexibox — offers 
the oil refinery industry a complete and tested 
line of mechanical seals for process pumps. 
Flexibox Seals come to this country with 
over 15 years of actual oil refinery service 
behind them. They afford safety and security 
never before obtainable with conventional 
stuffing boxes. 

Flexibox Seals are simple and rugged — 
their unique spring drive reduces mechanical 
components to a minimum. There are no rubber 
sleeves or bellows—no keys, pins, slots or 
grooves, With the Flexibox Type RR seals 
(shown below) sleeves are furnished as a 


for assembly. Seals are supplied with a novel 
circulating arrangement which assures liquid 
at the seal faces at all times, removing fric- 





Many major oil refining companies through- 
out England, on the Continent, and in South 
and Central America have standardized on 
Flexibox mechanical seals for their process 
pumps. Write for Bulletin 9. Sealol Corporation, 
11 Willard Avenue, Providence 5, Rhode Island. 
Chicago * Cleveland * Houston * Los Angeles 
Philadelphia * Tulsa * Montreal, Canada. 
Flexibox, Lid., Manchester, England. 





r openatine PRINCIPLE 
OF FLEXIBOX SEALS 


The spring @) engages the 
shaft sleeve @) at one end and 
the neck of the rotary seal ring 
© at the other with interfer- 
ence fits. In operation the coils 
tend to “wind up”, thus further 
increasing their grip. Conse- 
quently, the rotary seal ring © 
is driven positively yet resiliently. 





BALANCED PRESSURE SEAI 
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In the dissolver, soda ash is added 
to bring the pH up to 9, after which 
caustic soda is added to destroy the 
bicarbonate and to precipitate any 
calcium that may be present as 
calcium carbonate. When available, 
lithium carbonate oversize from the 
pre-packaging screens replaces an 
equivalent amount of soda ash. An 
average dissolver batch makeup is 
shown in Table II. 

The dissolver tank is heated to 200 
deg. F., water is added, and the liquor 
is circulated through a set of filters 
until clear. The filter cake, containing 
a significant amount of lithium 
phosphate values, is returned to the 
digester, filtrate going on to a pre- 
cipitator. 

A solution of soda ash is next used 
to precipitate lithium carbonate from 
the mixed sulfates. The precipitate is 
centrifuged, dried, screened and 
packaged in 325-Ib. drums. 

In addition to the filtrate from the 
dissolver, the precipitator also receives 
the recycled filtrate from the previous 
precipitator centrifuge batch. All 
liquors from the precipitator even- 
tually go to the end-liquor recovery 
system, where residual lithium values 
are recovered as lithium phosphate 
and are recycled. 
> Latest Refinements—In the initial 
operations, major losses of lithium 
values occurred at four points—during 
filtration of dilute phosphoric acid, 
during filtration of dissolver batches, 
through gland leakage, and in the 
collection and processing of lithium 
phosphate sludges. A sump pump has 
now been installed to collect and re- 
cycle all floor drainage, and the dilute 
phosphoric acid is no longer filtered; 
simple settling and decanting are used 
instead. 

Centrifuging mixed sulfates from 
the 75-percent acid was found to be 
impractical. The present practice of 
settling out the solids for return to 
the digester works well, but has greatly 
increased the recycle load. Changing 


Table Il—Average Dissolver Batch 


Mixed Sulfate Centrifuge Cake: 30 loads at 405 lb. 
each = 12,100 lb, 
Percent Pounds 


HsPO, 

eS Deer ea 11 

Concentrated HsSO,: 50 at 15.45 lb./gal. = 
772 lb. of 102 percent BO. 

Soda Ash: 100 gal. at 10.76 lb./gal. = 1,076 lb. 

m (310 lb. N 

Caustic Seda: 40 ib. NaOH 


* Includes insolubles and organics 
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While preparing this bulletin, we at SK 
checked with numerous users of SK Gear 
Pumps to obtain factual operating data. 


A particularly pertinent interview was 
one we had with a company president 
whose comment offers a good clue to 
the way these pumps are engineered and 
built. He told us— 


“I have more orders for my equipment 
than we can take care of right now 
and one of the reasons is because our 
machines stand up exceptionally well 
under some of the toughest conditions 


you can find in the industry. 


We use SK Gear Pumps as original 
equipment on our machinery and I’m 
glad to be able to tell you that they are 
a major contributing factor to the effi- 


ciency and long-lasting characteristics of 





our machines.” 





Linseed Oil 


a 


21 STATE ROAD. 
CORNWELLS HEIGHTS 
‘BUCKS COUNTY, PA. 
Representatives in Principal Cities 
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Here are some of the many materials now being handled by SK Gear Pumps: 
Gum Caustic Mixture 
Heated Oils 
Hydraulic Oil 








THIS NEW BULLETIN ON SK GEAR PUMPS USES CUT-AWAY 
DRAWINGS, EASY-TO-READ TABLES, INSTALLATION PHOTOS, 
CRISP TEXT, TO HELP YOU ANALYZE ALL AVAILABLE 
TYPES IN TERMS OF YOUR REQUIREMENTS 


SK Gear Pumps are well made. And, 
they are versatile for they can be con- 
structed to handle materials ranging in 
viscosity from 30 to 10,000,000 S. S. U. 
Further, depending upon the material 
handled, capacities can range from 1 gph 
to 1000 gpm and pressures to 3500 psi. 


Possibly you are familiar with the repu- 
tation these pumps have earned in the 
power field. But, do you know that hun- 
dreds of them are being used in the 
petrochemical industry, the food indus- 
try, in textiles, in the chemical process 
and other industries for pumping mate- 
rials such as grape juice, tar, catsup, and 
the others listed in the box below. 


In Bulletin 17-A, we have included mate- 
rial which will help to acquaint you with 
the types and sizes available, their char- 
acteristics and uses. If you can use a 
copy, drop us a line at the address belovv, 


We will send it immediately. 





















HOW THE HURON MILLING COMPANY obtains 
“Cleanliness and Economy” through 


— STANDARDP-1zep 
DRYING 


STANDARD-HERSEY dryer does work of 


16 pairs of hot rolls... 


In operation at the Huron Milling Company, Harbor 
Beach, Michigan, one Standard-Hersey dryer proves 

that it pays to Standard-ize. Here’s what they say about 
their Standard-Hersey dryer. “What used to be a messy 
operation is now fully up to high standards expected 
for a food product. Probably the largest saving is 
effected in reducing the manpower to operate the 
equipment —whereas we used to have two men in a-shift, 
a single operator now takes care of our rotary dryérs.” 


Why not let the time-tested Standard-Hersey methods 
solve your drying problems—and save you money 
too? There are more than 30 types of Standard-Hersey 
dryers to suit any need—anywhere. 


Write today for the free 12 page bulletin 
on Standard-Hersey Dryers— No. 531. 


ns A 


STANDARD STEEL CORPORATION 


5005 Boyle Ave., Los Angeles 58 ye 7 E. 42nd St., New York 45 


sient tay hi he penta 
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from concentrated to dilute phos- 
phoric acid (higher Li,O content) in 
the end-liquor treatment had the same 
effect. Because of these and other 
process improvements, the recycle 
load is much greater than was antici- 
pated at first. 

Actually, AP&CC engineers have 
done a rapid, first-rate job of convert- 
ing an old plant over to a new process. 
It’s a relatively simple trick to en- 
gineer a new process into a plant built 
specifically for the process, particularly 
if you can draw on extensive pilot- 
plant work and have a wide choice of 
new equipment. But squeezing into 
an existing plant and making old 
equipment do, all without benefit of a 
pilot plant, requires a firm grasp of 
the fundamentals of chemical en- 
gineering. 


Chemical Engineers Set Up 
New Federation in Europe 


Chemical engineers of 10 nations 
joined to organize the European Fed- 
eration for Chemical Engineering at 
a recent Paris meeting. 

This new European Federation for 
Chemical Engineering aims to step 
up the rate of scientific advance in 
chemical engineering by promoting 
broader exchange of information and 
by improving university and technical 
school facilities. 

Membership in the federation will 
not be limited to chemical engineers 
of the 10 founding nations. It’s ex- 
pected that membership eventually 
will include representatives of every 
nation in Western Europe so that the 
new organization may grow to become 
as large and important as the Ameri- 
can Institute of Chemical Engineers. 

Nations represented at the organi- 
zational meeting in Paris were France, 
Great Britain, Germany, Switzerland, 
the Netherlands, Portugal, Spain, 
| Yugoslavia, Belgium and Luxem- 
| bourg. Other nations, including 
Greece, Turkey, Ireland, Iceland, Fin- 
| land and the Scandinavian countries, 
| were unable to send representatives 
| but may join later. 

The federation elected no officers at 
its first meeting. Instead, it decided 
to put the general direction of its af- 
fairs in the hands of a committee of 
directors composed of Jean Gerard of 
France, Herbert Bretschneider of Ger- 
many, H. C. Egloff of Switzerland 
and F. A. Freeth of Great Britain. 
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HAMMER MILLS 


For heavy duty crushing or grinding of virtually 
any mineral or chemical — Williams builds them to 
do a complete job in one operation! Primary and 
secondary crushers are unnecessary — extra founda- 
tions, conveyors, other equipment are eliminated! 
You can save up to 75% on initial investment — 
up to 50% on grinding costs with the right Williams 
Hammer Mill! 


WITH AIR 
SEPARATION 


For accurate, uniform 
pulverizing or blending. 
Instantly adjustable to 
finenesses down to 400 
mesh, even micron sizes, 
Dries and grinds simul- 
taneously. Automatic, 
self-adjusting feed. 
Many other exclusive 
engineering and con- 
struction features. Wil- 
liams Roller Mills have 


set new standards for | 


product quality, output 
and economy. 


~,) 


Do it Better, 
Faster And At 
Less Cost With... 


WILLIAMS 


HELIX-SEAL HAMMER MILLS 


For cleaner, safer dustless grinding of dry materials 
—or non-clogging, accurate grinding of wet, sticky 
or greasy materials—to finenesses of 100 to 325 
mesh. Combines the advantages of a hammer mill 
with closed-circuit screw-type feed. No separators, 
fans or cyclones required. Available with steam or 
water jackets. Low investment— inexpensive to 
install and operate, 


OTHER WILLIAMS EQUIPMENT 


IMPACT and DRIER MILLS 
AIR SEPARATORS 
VIBRATING SCREENS 


COMPLETE ‘‘Packaged’’ PLANTS For 
Installation In Existing Buildings 


74t Your Sewice 
WILLIAMS TESTING LABORATORY 


Consult Williams on any grinding, crushing, 
shredding or separation problem, no matter what 
the material. The most complete testing and 
research facilities are available without cost or 
obligation. Simply furnish enough raw material 
for a test run, and a sample or description of the 
finished product desired. 


GRIND RS MOUREDDERS < 


OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 
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CORROSIVE FERRIC CHLORIDE 
FLOWS THROUGH THIS — 
SARAN LINED INSTALLATION 


Large West Coast refinery depends 
on easy-to-install SARAN LINED STEEL PIPE to 
resist corrosion and 
assure uninterrupted processing 


Some time ago, a large West Coast oil 
company investigated better methods 
to handle corrosive ferric chloride 
solution. The company’s successful 
operation demands uninterrupted 
processing. Unscheduled “‘shut- 
downs” mean production pile-ups, lay- 
offs and heavy expense. Saran Lined 





_— 
Saran Lined Pipe Company 
2415 Burdette Ave., Ferndale, Mich. 


Please send me c copy of your catalog on 
Saran Lined Pipe, Valves and Fittings. 


Nome 


























Steel Pipe was successful from the 
start. The use of Saran Lined Pipe Fit- 
tings and Valves assured tight, leak- 
proof joints. The dependable, long- 
term service and excellent corrosion 
resistance of strong, rigid Saran Lined 
Pipe will postpone replacements 
indefinitely. Saran Lined Steel Pipe 
can be delivered immediately, cut 
and threaded to your specifications or 
fabricated in the field with your own 
equipment. We'll be glad to assist you 
with installation plans. Write or call 
the SARAN LINED PIPE COMPANY, 
Ferndale, Michigan. Offices in New 
York * Boston + Pittsburgh * Tulsa 
Philadelphia * Chicago * Portland 
Indianapolis * San Francisco * Houston 
Denver * Los Angeles ° Seattle 
Cleveland * Charleston, S. C. 
Toronto * Montreal. | 
RELATED SARAN PRODUCTS 

Saran rubber tank lining * Saran 
rubber molding stock * Saran pipe 
and fittings * Saran tubing and fittings 


you can depend on 
DOW PLASTICS 








| 
| 
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Each meeting of the federation will 
be held in a different country, and at 
each meeting a representative of the 
host nation will be elected president 
to preside over that meeting. 

The founders of the federation be- 
lieve it will contribute its share toward 
the achievement of a united Europe 
with common political, economic and 
industrial institutions. But the fed- 
eration is based on the principle of 
voluntary cooperation arhong individ- 
ual chemical engineers of its member 
nations and of the professional organi- 
zations to which they belong in their 
own countries. It is in no way com- 
parable to governmental institutions 
like the Schuman Plan for pooling 
coal and steel production. 

Two men, Gerard of France, who 
is vice president of the Societe de 
Chimie Industrielle in Paris, and 
Bretschneider of Germany, who heads 
the DECHEMA organization of 
Frankfurt, are largely responsible for 
the establishment of the federation. 
They have been working on the idea 
for more than three years. They hope 
the new federation will develop 
quickly into a useful organization, and 
they look forward to establishing close 
relations with the American Institute 
of Chemical Engineers. 


Safety Experts to See How 
CO: Loosens Fertilizer 


Seeking to reduce accidents, the 
fertilizer industry will take a hard 


| look at the use of carbon dioxide in- 


stead of dynamite for loosening piles 
of stored fertilizer. 

The new method will be demon- 
strated at the Chicago Heights plant 
of International Minerals & Chemi- 
cal Corp. on October 22 during the 
National Safety Congress in Chicago. 

Owners of fertilizer plants, opera- 
tors, superintendents, foremen and 
safety personnel will witness the dem- 
onstration of the new method by Car- 
dox Corp. of Chicago, which feels 
the use of carbon dioxide would go 
far toward increasing safety in ferti- 
lizer plants. 

Loosening solidified mixed ferti- 
lizers and superphosphates from cur- 
ing and storage bins has long been 
a problem in the fertilizer industry. 
Not only does blasting create haz- 
ards, but the operation ties up man- 
power and puts an added load on 
mechanical equipment. 
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2 plants to serve you quickly... . 
on all PIPE BENDS 


tes. ay at the Old Galveston Highway 


hp 





since 1932 


301 Frio Street 


reExas PIPE BENDING comzany 


OFFICE AND PLANT 
301 FRIO STREET 
WEntworth 6605 


7 EAST 42 ST.. NEW YORK CITY y& 444 NORTH LA SALLE ST.. CHICAGO % 317 CITIZENS BLDG., CLEVELAND, O. 
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FERTL-SOIL Reports: 





“WE SAVED $5200 LAST YEAR 
BY ELIMINATING TRAMP IRON” 


Eriez Magnetic Pulley Removes Up to 25 Ibs. 
of Tramp Iron from Each Ton of Fertilizer 





“An Eriez Magnetic Pulley, 
installed on a conveyor belt 
ahead of our milling and 
grinding equipment last 
year saved our company 
over $5200,” reports James 
Smith, of the Fertl-Soil 
Company, Rahway, N. J. 
“By removing 25 pounds of 
nails, small bolts, nuts and 
other tramp iron (see in- 
sert) from each ton of fer- 
tilizer being processed, the 
Pulley saved over $1000 in 
preventing machi dam- 
age, and saved in 
downtime ! Customer good- 
will has also been greatly 
strengthened because we 
know that our fertilizer is 
delivered free of all tramp 
iron. Our company used 
mechanical separating de- 
vices in the =, but the 
Eriez Pulley proved to 
be the most positive and 
satisfactory means of elimi- 
nating ferrous contamina- 
tion from our products.” 


Eriez Magnetic Pulley attracts, holds and automatically removes tramp 
iron from belt-conveyed material. Non-magnetic material falls free by 
gravity at its natural tangent point. Iron and steel, however, are held firm 
until carried out of the pulley’s magnetic field beyond a divider where 
they fall off the belt into a container. 


Only the ERIEZ Line of Patented Pulleys has ALL These Features: 


1. New Indiana Hyflux Alnico V gives Eriez 
pulleys more pulling power than ever before. 

2. Stressed skin construction assures greater 
durability in service. 

3. No heovy internal spokes, cast iron, etc., to 
increase weight and bleed away strength. 


4. End caps and internal supporting structure 
are non-magnetic . . . ferrous particles can’t 
collect to cause bearing wear. 

5. 68 standard sizes with capacities from 250 to 
18,600 cu. ft. per hour are available for 
quick delivery. 


Write for FREE 16- Catalog 
15 which describes 25 different 
Magnetic Separators for the 
chemical industry. 


Erie, Pennsylvania 


“Buy Permanent Protection ... by ERIEZ” 





Wuat’s Happenine, cont. . . 


In the Cardox system, the stored 
solids are broken up by the relatively 
slow, but powerful, heaving action of 
expanding carbon dioxide released 
from a steel tube, 

The tube, of chrome-molybdenum 
steel, can withstand up to 40,000 psi. 
Into one end is threaded a charging 
cap, and into the other a discharge 
cap. The charging cap houses a valve 
and two electric terminals for con- 
necting the firing cable to the heater 
element. When current flows to 
the terminals, the chemicals in the 
heater generate enough heat to gasify 
the carbon dioxide instantly, increas- 
ing the pressure in the tube. 

The expanding carbon dioxide is 
released through ports in the discharge 
cap. A soft steel shearing disk seals 
the carbon dioxide in the tube until 
the predetermined pressure is reached. 
Then the disk ruptures and the gas 
is released into the fertilizer pile. 

In a typical shooting operation, a 
spot is selected and a 4 to 6 ft. hole 
drilled into the pile. It can be ver- 
tical, but most drilling is done on 
an almost horizontal plane with the 
drill angled upward about 15 degrees. 
This has the effect of cutting back 
the face of the pile and controlling 
overhangs. 

Next, a Cardox tube is inserted in 
the drill hole. Stemming may be tre- 
quired when loosening certain ferti- 
lizers, owing to their physical char- 
acteristics. 

Electrical connections are made to 
the tube top terminals, and the tube 
is discharged by a 3-volt dry cell, blast- 
ing magneto or 110-volt current. 

Escaping and expanding carbon di- 
oxide breaks up the fertilizer and 
tumbles it forward to the loading 
floor. The tube is recovered for re- 
charging and further use. 

The release pressure determines the 
breaking force of the blow, while the 
volume determines the radius of ac- 
tion of the expanding gas. It’s been 
found that a release pressure of 15,000 
psi. with volumes ranging from 80 
to 130 cu. in. of CO, provide opti- 
mum results in mixed fertilizers and 
superphosphates. 

Recharging of the Cardox tube is 
done by equipment centrally located 
in the plant, and the full tubes re- 
turned to the shooter with the correct 
quantity of carbon dioxide and the 
right thickness of shearing disk. This 
insures the correct volume and pres- 
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The secret of Higher Evaporating Capacity 


AT LOWER CosTs! 








SWENSON LONG-TUBE 


Higher steam economy, more efficient heat 
transfer, extra protection for heat-sensi- 
tive materials and easy handling of foam- 
ing liquids are possible with the Swenson 
Long-Tube Vertical Evaporator. The 
secret of Swenson efficiency is a bundle of 
14 to 30 foot long heating tubes which is 
arranged to provide the best tube propor- 
tions for the heating surface. Rapid evap- 
oration, aided by a low hydrostatic head, 
induces a high velocity of vapor and liquid 
upward through the tubes—reducing the 
stagnant film “bottleneck” of heat trans- 
fer. This speedy, single-pass movement 
protects heat-sensitive liquids... retains 


GENIE 


Faoved Engimesring. for the Process Endustnics 


SINCE 1889 
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VERTICAL EVAPORATORS 


color, flavor and texture. Foaming is prac- 
tically eliminated. Easy inspection and 
cleaning are assured by simple, economi- 
cal design combined with ground and 
polished surfaces. 

Whether you are planning single or 
multiple effect installations, you can be 
assured of greater capacities and lower 
operating costs with Swenson Evapora- 
tors. More than 1,000 installations all over 
the world are proof of this. So call on 
Swenson experience—write for complete 
information today. 

SWENSON EVAPORATOR COMPANY 

15669 Lathrop Avenue, Harvey, Illinois 


Evaporators Crystallizers 


Spray Dryers 


Filters 





must you pay a premium price 
for accurate instrumentation ? 





''n of’ — 


fielden says, 
with precise yet sensibly priced 
instruments like this Testor Electronic 
Level Indicator, TeLstor measures 
continuously-——with accuracies to + 2% 
—the levels of liquids, viscous fluids, 
powders or granular solids. Remote 
readings can be recorded at distances 
greater than one mile. % 


Simplification is the reason for Fielden’s eco- 
nomical instrumentation. TELsTor, for example, 
has no moving parts—no floats to stick or leak 
—no pneumatic or hydraulic piping. Circuitry 
is simplicity itself and only one vacuum tube 


is employed. Measuring electrode and instru- 


ment of liquids or Divided 
Solids. 


ment are easily installed. 


Unless you really need instrumentation of extreme precision (which 
inevitably costs more) get the facts about Fielden. Simplified Fielden 
instrumentation assures all the accuracy you can use—at an extremely 


worthwhile saving in initial cost and maintenance. 


DOLLAR FOR DOLLAR— YOUR BEST INSTRUMENT VALUE 


SEND FOR NEW 


fF le a7 : INSTRUMENT DATA TODAY. 
ROBERTSHAW-FULTON CONTROLS COMPANY 
2920 N. 4th St.,Dpt. H, Philadelphia 33, Po. 


Send fuil details of Fielden si mplified Tevstor Electronic Level Indi- 
cator Textor Electronic “Level Control [] Texrotoc Electronic 


i 

i 

I 

Recorder. 
! ye 
I 

i 

I 

! 

i 





Title. 


Company 
Address. City. State 


ty 
Fielden TEKTOR Electronic Level! Control Fielden TEKTOLOG Electronic Retorder 
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Waat’s Haprenine, cont, . . 


sure, eliminating variations in the 
shooting procedure. 

Not only does the relatively low 
discharge pressure provide control of 
overhanging faces, but it enables holes 
to be drilled and shot closer to bin 
walls and bulkheads without damage 
to those structures. 

Because Cardox continues to ex- 
pand and does not reach its maxi- 
mum volume until all its force has 
been spent, it is often found. that 
part of the pile, which has not actu- 
ally been dislodged, is expanded and 
softened so that it can easily be re- 
moved by loading equipment with- 
out additional shots. 

Noise and vibration are minimized. 
Many discharges cannot be heard out- 
side the immediate building. 

The system is safe even in the 
dusty atmosphere sometimes encoun- 
tered in fertilizer plants. The Bureau 
of Mines has approved Cardox for 
use under gassy and dusty conditions. 

Carbon dioxide itself is inert, non- 
poisonous, and will not burn or sup- 
port combustion. In fact, a Cardox 
tube can be used in an emergency 
to extinguish fires. 





CONVENTION CALENDAR 


American Institute of Chemicals Engineers, 
Fairmont and Mark Hopkins Hotels, 
San Francisco, September 13-16. 


American Coke & Coal Chemicals Insti- 
tute, annual meetings, Greenbrier Hotel, 
White Sulphur Springs, W. Va., Octo- 
ber 12-13. 


Salesmen’s Association of the American 
Chemical Industry, chemical sales clinic, 
Commodore Hotel, New York, October 
19-20. 


National Paint, Varnish & oe aed Asso- 
ciation, annual meeting, Chalfonte-Had- 
don Hall, Atlantic City, October 
26-28. 


Association of Consulting Chemists & 
Chemical Engineers, annual meeting, 
Belmont Plaza Hotel, New York, Octo- 
ber 27. 


American Petroleum Institute, annual 
meeting, Conrad Hilton Hotel and 
— House, Chicago, November 


24th Exposition of Chemical Indastries, 
Commercial Museum, Philadelphia, No- 
vember 30- Pecember 5. 


American Institute of Chemical Engineers, 
annual meeting, Jefferson Hotel, St. 
Louis, Mo., December 13-16. 
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quantities 


by the trainload tf vou want it 


per pound! 


PICCOPALE—the new, low-cost, large produc- 
tion, high quality petroleum resin opens new 
avenues to product-improvement and cost-reduc- a i 
tion in a wide variety of application. Send for @) TRANSPARENT 
complete information and samples so that you ti 


may investigate for yourself its possible uses in ¢}) COMPATIBLE 


your processing. 


G) CLEAR, CLEAN 


Available Solid or in Solution 


PENNSYLVANIA INDUSTRIAL CHEMICAL CORP. CLAIRTON, PA. 


Plants at Clairton, Pa.; West Elizabeth, Pa and Chester, Pa, 


Distributed by Pennsylvania Falk Chemical Co., wah 22, Pa. 
and Harwick Standard Chemica! Ce., Akron §, 
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THIRD chlorination unit has just been added to Albany zirconium plant. 


Direct Process Boosts Yield 


Bureau of Mines adopts direct chlorination of haf- 
nium-free zirconium oxide, discards chlorination via the 
carbide as being too wasteful of expensive material. 


When an operation handling a $45- 
per-ton raw material loses a few per- 
cent in yield, no one gets terribly 
upset. But when the material is worth 
$5 per Ib., it’s a different story. 

That’s the reason the Albany, Ore., 
station of the Bureau of Mines has 
developed and put into use equipment 
for the direct chlorination of purified 
zirconium oxide in its zirconium metal 
operations. It also explains why Car- 
borundum Metals Co. is incorporating 
direct chlorination into its soon-to- 
start zirconium plant at Akron, N. Y. 

Intermediate material in zirconium 
metal production is zirconium tetra- 
chloride, obtained by chlorination of 
a suitable zirconium-containing raw 
material, There are two ways to make 
ZrCl,—direct chlorination, and chlori- 
nation of a previously prepared zircon- 
ium carbide or “carbonitride.” 

Although the latter method is the 
easier, it involves more loss of mate- 
rial. In addition to the fact that there 
is bound to be some loss during the 
handling required by the extra step, 
the carbide route also entails a 15- 
percent dust loss in the carbide arc 
furnace. 
>To Each His Own—Production of 
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hafnium-free zirconium* actually in- 
volves two chlorinations—one working 
on cheap, impure raw material, the 
other working on expensive, purified 
zirconium oxide. This is because the 
preferred methods for getting rid 
of Hf involve liquid-liquid extraction 
or fractional precipitation of a hydro- 
lyzed _ tetrachloride solution. This 
yields a pure zirconium hydroxide 
which must be dried, calcined to the 
oxide and rechlorinated. 

The bureau’s recent work has been 
concerned only with the second, more 
critical chlorination. Two-step chlori- 
nation via the carbide will continue 
in use for the first chlorination. Sig- 
nificantly, however, the bureau is 
working on a process which it hopes 
will eliminate the first chlorination—a 
process to form zirconyi chloride di- 
rectly from oxide ores by digesting 
with caustic and nentralizing with 
hydrochloric acid. 
> One Step or Two—Until the bureau 
did its recent work, the two-step car- 
bide process was preferred for both 
chlorinations because: 

* The smal! amount of hafnium normally 
associated with zirconium makes it un- 


suitable for use in atomic energy installa- 
tions. 


¢ Chlorination of the carbide pro- 
ceeds rapidly at temperatures below 
500 deg. C., while temperatures above 
900 deg. C. are necessary for direct 
chlorination. 

e The carbide-chlorine reaction is 
highly exothermic, whereas direct 
chlorination requires a continuous 
supply of heat. 

e During production of the carbide, 
silicon is driven off as silicon mon- 
oxide; it was thought that without 
this step the silica in the ore would 
be chlorinated along with the zircon- 
ium, leading to high chlorine con- 
sumption. 

@ Direct chlorination requires inti- 
mate briquetting for satisfactory re- 
sults. 

e Direct chlorination requires a 
much larger chlorinator for a given 
production capacity than does carbide 
chlorination. 

With this much against it, direct 

chlorination would likely never have 
got out of the laboratory at this time 
if the Atomic Energy Commission 
didn’t require that the zirconium it 
buys be free of hafnium. The high 
cost of hafnium-free zirconium oxide 
($5 per Ib.) was the Bureau of Mines’ 
major incentive for perfecting the di- 
rect chlorination process, with its 
higher yield. 
Blind Alley—The bureau first at- 
tempted to eliminate the large dust 
loss which occurred during arc-furnace 
carbide production by switching to 
a graphite-resistor furnace. This mini- 
mized the loss all right, but operating 
costs proved to be too high, and the 
process didn’t lend itself to large- 
scale operation—the hand labor needed 
to service the multiplicity of small 
furnaces became as big a disadvantage 
as the large dust loss in the arc 
furnace. 

Furthermore, chlorination of re- 
sistor-furnace carbide is less satisfac- 
tory than chlorination of arc-furnace 
material, mainly because of differences 
in physical properties. Arc-furnace 
carbide is a fused metallic-appearing 
mass which can be crushed to —} in. 
with a minimum of fines; resistor-fur- 
nace carbide is lightly sintered and 
produces a large proportion of fines 
in crushing. These fines tend to pack 
in the chlorinator and promote chan- 
neling, resulting in poor chlorine effi- 
ciency and low capacity. 
> How It’s Done—One of the major 
advantages of direct chlorination is 
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SULPHITE H 
a job 


@ Spelled “sulphite” or “sulfite,” it’s still mighty 
corrosive to most commercial metals. Except 
ENDURO Stainless Steel. 


Built of ENDURO, eight expansion joints, each 36 
inches in diameter—similar to the one shown—are 
installed in this piping which carries an acid mix- 
ture of sulphite wood pulp and cooking liquor. 
Not only must the flexible connectors be acid- 
resistant, they must also be durable and resilient. 


In all types of process equipment, Republic 
ENDURO Stainless Steel resists the action of most 
acids and alkalies. It stubbornly fights off rust 


ee and Hear 


“THE STORY OF STAINLESS” 


Full-color, 16 mm sound film 
—27 minutes running time. 
Dramatic . . . historic . . . in- 
teresting. Available to quali- 
fied groups without charge. 
Requires 16 mm sound 


Photo courtesy Zallea Brothers, Wilmington, Delaware. 


DLING... 
for corrosion-resistant Enduro 


and corrosion. It does not contaminate the prod- 
ucts it handles. It maintains its great strength in 
scorching heat and in sub-zero cold. It lasts long. 


What challenge do your products and processes 
have for this versatile metal? Republic metal- 
lurgists are ready to help you and your equip- 
ment suppliers apply ENDURO Stainless Steel most 
effectively and economically. Write: 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES ® CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


(LREPU sic) 
: STEEL 


ENDURO STAINLESS STEEL 


pro- 
be mi Send name of organ- 
tion, type of eae, re- 


quested tol 
pec pt. AE. So. Water St. iChieageL iit, .* ” 
ic Steel, Dept. K, Cleveland 1 


Other Republic Products include Carbon and Alloy Steels —Pipe, Sheets, Bolts and Nuts, Tin Plate, Tubing, Niles Barrels and Drums 
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N obody buys 
TANTALUM 


except 


for one reason: 


. SECONOMY! 


alone is immune (not merely resistant) to 
any of the following: hydrochloric acid, 
bromine, iodine, hydrogen peroxide, nitric acid 
and perchloric acid. This immunity eliminates, at 
its source, the many headaches of corrosion— 
shutdowns, lost production time, repairs, replace- 
ments, product contamination or spoilage, fume 
damage, and a host of other cost/y corrosion results. 


In hundreds of installations, tantalum has 
proven its economy over all other materials used 
or tested. Because tantalum is immune, light gauge 
construction is used, eliminating expensive frame- 
work and supports. ‘Tantalum, being a metal, is an 
excellent heat conductor, saving steam or cooling 
water, permitting closer process controls. Experi- 
enced Fansteel engineers can tell you, quickly, 
whether or not tantalum could help lower your 
production costs. 


Use Tantalum with economy for most acid solutions 
and corrosive gases or vapors except HF, 
alkalis, or substances containing free SO;. 


Ask for a copy of our free booklet 
“Acid-Proof Tantalum Equipment for Chemical Operations” 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A, 
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Wuat’s Happenine, cont, . . 


the fact that a direct source of heat 
can be used, permitting even distri- 
bution of heat throughout the charge 
and utilization of the full cross-section 
of the bed for chlorination. To this 
end, bureau engineers developed a 
shaft-type chlorinator in which the 
charge itself serves as.an electrical re- 
sistor. Power consumed is about 1.4 
kwh. per Ib. of ZrCl,, which is only 
a fraction of that consumed in making 
the carbide. The direct process has 
this inherent basic advantage in spite 
of its high temperature requirements 
and endothermic nature. 

Briquettes for chlorination are made 
from a mix containing 142 parts cal- 
cined ZrO,, 25 parts channel black 
and 6 parts dextrine (as a binder). 
The oxide is ground in a hammer mill 
to 97 percent -200 mesh and mixed 
with the dextrine in a ribbon blender. 
The mix is dampened with water, then 
the carbon black is blended in. The 
completed mix is allowed to age for 
24 hr. before briquetting, to permit 
the moisture to diffuse thoroughly. 

In its early work, the bureau ran 
into considerable difficulty in form- 
ing dust-free briquettes of: sufficient 
density. Furthermore, briquetting in 
conventional punch-type presses _re- 
sulted in rapid wear of punches and 
dies. The problem was solved by 
using a roll-type briquetting machine 
in conjunction with a prepacker and 
an automatic screening and recycling 
system to break up and’ rework 
all substandard briquettes. Finished 
briquettes with a density of 90 Ib. 
per cu. ft. are dried in a forced-draft 
electric oven at 140 deg. C. 

The bureau found that it could 
prevent chlorination of any small 
amounts of accompanying silica by 
regulating the proportion of carbon 
in the charge. Fractional chlorination 
of silica-containing zircon sands oc- 
curs at e=‘'mum carbon concentra- 
tions, an _—_.ca drops out as a residue. 

The present 26-in. diameter, silica- 
lined chlorinating furnaces have a 
chlorine utilization efficiency of 80 
percent. Under current operating con- 
ditions, they can rua for more than 
30 days without servicing. 
> Carbide Process—As previously prac- 
ticed by the bureau, a charge contain- 
ing 78 percent ZrO,, 19 percent 
powdered graphite and 3 percent 
dextrine was heated in a single-phase 
arc furnace—or, more recently, in 
the graphite-resistor furnace—at about 
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1,900 deg. C. Chlorination of the 
resulting zirconium carbide, contain- 
ing about 82 percent zirconium, was | 
done in a shaft furnace. The ZrCl, 
was collected in a condenser held be- 
tween 100 and 300 deg. C. 

Silicon and titanium tetrachlorides 
passed through the condenser to a 
water and caustic scrubbing tower. 
The tower also removed carbon di- 
oxide, carbon monoxide, phosgene 
and chlorinated hydrocarbons from the 
waste gases. 






Texas Plant Gets Sulfur 
From Casinghead Gas 


Its new sulfur recovery plant at 
Waddell, Tex., produced 12,750,000 
Ib. of sulfur in its first year of opera- 
tion, reports Gulf Oil Corp. With 
the successful operation of the sulfur 
recovery plant, Gulf achieves its goal 
of 100 percent utilization of casing- 
head gas from nearby fields. 

The highly efficient sulfur recovery 
plant has a rated capacity of 44,000 
Ib. daily, and recovers as hydrogen 
sulfide about.90 percent of the ele- 
mental sulfur in gas coming into the 
plant. 

This plant is the first in West 
Texas to deliver hot, molten sulfur by 
truck to the purchaser. This makes 
operation of the Waddell plant more 
economical by eliminating flaking and 
storing. It enables the buyer to use 
the sulfur without remelting. The . 
Waddell plant also pioneered gravity 
loading of sulfur in its area. 

Significantly, the recovery plant 
converts the final remainder of what 
was once an oil field waste into a val- 
uable product, thus completing the 
purpose for which Waddell was built. 
The original facilities there, erected 
in 1949, convert casinghead gas into 
natural gasoline, propane, butane and 
residue gas. 

Of these products, natural gasoline 
is introduced into Gulf’s crude oil to 
enrich the yield; propane and butane 
are marketed as bottled gas and for 
chemical uses; and the residue gas is 
sold for direct consumption. The 
plant process also makes much of its 
own steam. 

The only part of the casinghead gas 
not previously used at Waddell was 







































































INSULATES. 


better — lower K factor; higher heat resistance. 
longer—physically stable; chemically neutral. 
ot higher temperatures—up to 2100° F, 


FORTY-EIGHT bNSULATIONS, INC. 


AURORA, ILLINOIS 


‘ 





Send me full details on Weber's Super "48" Insulating Cement—and a sample to try. 





















the acid gas that was removed from | eee 
the main stream by desulfurizing or | company 
sweetening before the other product 

City. 
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could be made. The resulting sul- 
furous gas was burned in flares. (cont. ) 
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Now the new sulfur unit converts 
this previously wasted gas into two 
streams. One is fed to the boiler fuel 
boxes. What remains after burning 
recombines with the original stream, 
from which sulfur is then recovered 
in the presence of a catalyst. A single- 
phase modified Claus process, employ- 
ing only one moving part, is used. 

Entire production of the unit is 
currently purchased, for fertilizer and 
insecticides, by a fertilizer and chemi- 
cal manufacturer at Odessa, Tex., 20 


mi. from Waddell. The product is 
loaded at 255 to 265 deg. F. Since 
sulfur drops only one degree an hour 


‘and does not solidify above 230 deg. 


F., there’s ample time to deliver it as 
a liquid. 

One of the first designed primarily 
to capitalize on the economic value 
of the sulfur in casinghead gas, the 
Waddell sulfur unit represents an- 
other industry advance toward 100 
percent utilization of all the crude oil 
taken from the ground. 





Packaged Extraction Plant 


More and more oil extraction plants 
in the United States are combining 
the expeller and solvent processes to 
get greater production at lower cost. 
Thus Pacific Vegetable Oil Corp. in 
a recent $250,000 expansion of its 
vegetable oil milling plant at Rich- 
mond, Calif., added this flexible out- 
door unit that can be operated either 
as a straight solvent extraction plant 
or in combination with pre-expellers. 

The solvent plant, built by V. D. 
Anderson Co. of Cleveland, Ohio, 
first operated on soybeans, while the 
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battery of expellers were simultan- 
eously pressing safflower. When soy- 
bean crushing was completed, how- 
ever, the expeller and solvent plant 
was run in combination with pre-ex- 
pellers to produce a low-fiber high- 
protein safflower meal. 

The trend to combining expeller 
and solvent processes is growing. For 
oil-bearing materials containing at 
least 30 percent oil, it appears more 
economical to press out part of the 
oil in pre-expellers, leaving 12 to 15 
percent oil in the cake, and then to 


extract remaining oil by the solvent 
process. 

With its new solvent plant, Pacific 
Vegetable Oil now has a daily capacity 
of 200 tons at Richmond. With access 
to deep water, the Richmond plant 
crushes copra and other imported oil- 
seeds in a ship-to-plant operation. 


Concentrated Power Clue 
To Future Atomic Reactors 


Unleashing of the tremendous en- 
ergy in uranium, ‘rather than the 
promise of lower cost, is one of the 
most significant aspects of the future 
utilization of atomic energy as a 
source of commercial power, thinks 
Dr. Karl Cohen, vice president of 
Walter Kidde Nuclear Laboratories 
of Long Island, N. Y. 

Pointing out that most of the pres- 
ent capital investment in electrical 
generating and transmission facilities 
would still be necessary even if nuclear 
reactors were used to produce power, 
Dr. Cohen says that “the promise of 
using atomic energy instead of coal 
as the primary source of heat resides 
in the fact that one pound of uranium 
generates as much heat by fission as 
1,250 tons of coal. 

“Through the reduction of both 
the cost and the bulk of fuel,” Cohen 
says, “the potentiality exists of bring- 
ing electric energy to large sections 
of the globe where either the avail- 
ability or the cost of coal limit the 
power capacity. Another equally im- 
portant consideration is that the 
amount of available energy in ura- 
nium deposits is very large—larger in 
fact that in coal deposits—and this 
has great importance when we con- 
sider the relationship between our 
expanding needs for power and our 
fuel reserves.” 

This means, according to Dr. 
Cohen, that every place on earth is 
potentially as close as any other to 
power. It does not niean, he warns, 
that atomic power is useful only in 
remote or undeveloped regions. It 
has a place in the most highly devel- 
oped industrial centers, he contends. 

“New York City is completely re- 
liant on a continuous supply of fuel at 
the end of a long supply line com- 
posed partly of rail and partly of barge 
transportation,” he says. “It is phvsi- 
cally impossible to store fuel for an 
extended period: interruption of the 
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SLAS 


“down tint 


You slash pumping “down time” —when you 

have a pump that requires minimum maintenance... 
when the parts are easily accessible when maintenance 
is necessary:... when you have a Fairbanks-Morse 
Split-Case Centrifugal Pump! 


See how easily this sturdy pump is inspected .. . lift the split casing and the entire 
rotating element can be removed without disturbing driver or pipe connections 
++. even the bearings can be removed without use of a bearing puller! 


See your Fairbanks-Morse Branch Pump Engineer on this Split-Case 
Single-Stage Centrifugal and the rest of his complete pump line, 
Fairbanks, Morse & Co., Chicago 5, Illinois. 


FAIRBANKS-MORSE 


@ name worth remembering when you want the best 





PUMPS © SCALES * DIESEL LOCOMOTIVES AND ENGINES © ELECTRICAL MACHINERY 
RAIL CARS * HOME WATER SERVICE EQUIPMENT © FARM MACHINERY * MAGNETOS 








Rugged, high-mileage tires 


Much of the strength and durability of automobile tires stems 
from the fillers used in the rubber—chiefly carbon black. 
The burning of certain highly purified petroleum fractions, 
‘under closely controlled conditions, produces carbon black with 
the superior characteristics necessary for rubber compounding. 
“Virginia” Liquid Sulfur Dioxide (SO,) is used in the puri- 
fication of petroleum fractions from which this carbon black 
is produced. Our engineers have set up a system of storage, 
handling and metering ‘‘Virginia” SO, so that it is available 
at all times— a majorcontribution to production line efficiency. 
Three decades of service to over 40 industries have 
proved the versatility of 
our SO, and that of the 
technical men back of it. 
Let us delve into your needs 
—explore the possibility 
that this chemical may 
prove useful to you as a re- 
ducing or bleaching agent, 
neutralizer, preservative, 
antichlor, pH control. An 
application to your products 
or processes may prove very 
profitable indeed. Write 
today on your business let- 
terhead for our descriptive 

SO, folder. 


VirGINIA SMELTING COMPANY 
Box 21, Wes? Norfolk, Virginia 





Wuat's Haprenine, cont... 


supply line results in an immediate 
crisis. With a nuclear power plant, 
this disappears.” 

From an economic standpoint, 
Cohen believes the problem facing 
scientists and engineers today is to 
bring the cost of a power-producing 
nuclear reactor down to $200 per 
kilowatt-hour of capacity, or even less. 

“There is no such thing as a typical 
reactor,” he says. “Reactors can be 
made out of a bewildering variety of 
materials. They can use natural ura- 
nium, pure U-235, plutonium, U-233, 
which is a synthetic element made 
from thorium, or any mixture of 
these elements as fuel. They can use 
graphite, or water, or heavy water, or 
beryllium, or a number of other com- 
pounds as moderators to slow down 
the neutrons, or they can be built 
without moderators at all. The heat 
can be removed with air, water, oil, 
liquid metals, or anything else you 
can imagine. Reactors can be as 
small as a football or as large as a 
ballroom. The variety of reactors is 
such that it is meaningless to talk of 
typical reactor costs. 

“Accordingly, one cannot take the 
cost of a reactor built on a military 
schedule for a specific military pur- 
pose and derive from this a dollars 
per kilowatt figure for a commercial 
power plant,” he concludes. “Re- 
actor costs can be brought down to 
the economically competitive point 
by inventive design.” 


Pentoxide: Office of Defense Mobili- 
zation estimates that 1.3 million 
tons of added capacity for phos- 
phorous pentoxide are needed to 
reach the over-all goal of 3.55 mil- 
lion tons per year. Had there been 
no shortage of sulfuric acid, ODM 
figures the industry could have pro- 
duced 2.25 million tons in the crop 
year 1950-51 instead of the actual 
2.15 million produced. The added 
capacity still required is completely 
covered by fast tax writeofts and 
unassisted expansion. 

Sulfuric: Further expanding its sul- 
furic acid capacity, General Chemi- 
cal Division of Allied Chemical & 
Dye Corp. will build an acid plant at 
Painesville, Ohio. It will serve steel, 
rayon and other industries in the 
area when it starts production late 
this year. Earlier, General began 
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That's just one of the reassuring facts about 
Q.C.f; Full Round Port Cylindrical Plug 
Valves. The second is simply that you're 
always assured 100% unobstructed flow 
at all times. 


IN SEWAGE PLANTS the @C-£ CYLINDRICAL Plug 
shears obstructions ... provides uninterrupted 
flow on sludge lines. 


QC ft 


2 
Write for Catalog 4-CM, American Car ond Paadey Some 
pany, Valve Division, 1501 E. Ferry Ave., Detroit 11, Michigan 


no erosion problems. 
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IN INDUSTRIAL PROCESSING LCF Valves handle 
materials in suspension, here it’s clay slip, with 
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Together they mean long years of trouble- 
free service handling heavy or viscous lad- 
ings, solids in suspension, liquids and gases 
with equal efficiency. 

You can be sure when you specify QLC.f- ! 


tures mean full flow, fast shut-off, 


PLUG VALVES 


Representatives in 
50 Principal Cities 





IN STEEL PLANTS on natural gas lines to open 
hearths, the full pipe area and non-wedging fea- 


Get your free copy 


of this helpful new Beckman 
booklet now from your nearest 
authorized Beckman Instrument 
dealer. Or write for Bulletin 23-14 


Beckman instruments inclede : pH Meters and Electrodes — Spectrophotometers — Radicactivity Meters — Special Instruments 
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This helpful 
new booklet 


on modern 
Spectyophotomety 


By means of a great new 
science — Spectrophotometry — 
laborious, time-wasting analyti- 
cal procedures are rapidly being 
replaced with faster, simpler 
methods of chemical analysis 
and control. 

This booklet, complete 


».. with color charts and illustra- 


BECKMAN INSTRUMENTS, INC. 
SOUTH PASADENA 18, CALIFORNIA 


5340 Factory Service Branches: New York: Chicago: Los Angeles 


tions, provides for the first time 
a basic summary of the impor- 
tant facts to know about the 
interesting subject of Spectro- 
photometry... 


> tt explains the principles of Spectro- 
photometry — how light beams are used 
to simplify the various types of chem- 
ical analyses. 


bit shows typical absorption spectra 
and how they are used to quickly iden- 
tify the individual chemicals and chem- 
ical compounds. 


D It tells what to look for in a Spectro- 
photometer and why . . . the importance 
of adjustable band widths—wide wave- 
length how to be sure of 
maximum versatility in the equipment 
you select. 


Dit outlines typical money- and time- 
saving applications for modern Spec- 
trophotometric equipment, ranging from 
medical laboratories to bottle-making 
machines ... synthetic rubber plants to 
food processing operations . . . paint 
making to criminal investigations. 





Wuat’s Happenine, cont. . . 


construction of another sulfuric 
plant at Baton Rouge. 


Pentaerythritol: Hercules Powder Co. 
is expanding its pentaerythritol plant 
at Mansfield, Mass., to step up out- 
put from 18 million to 24 million 
pounds per year. While Hercules 
has its own captive use for pen- 
taerythritol in resin manufacture, 
all of the increased output at Mans- 
field will be offered for sale. The 
expansion will be completed by the 
end of the year. 


Phthalic Anhydride: First commercial 
production of phthalic anhydride in 
Brazil has begun at the Mogi das 
Cruzes plant of Industria Quimica 
Produtos Ftalicos. Present capac- 
ity is 30 tons per month, with in- 
creased output planned to coincide 
with the start of production in the 
company’s new phthalate plasticizer 
plant. 


Perborate: Buffalo Electro-Chemical 
Co. is now producing sodium per- 
borate in quantity. Becco’s sodium 


atti Le BONER— 
A Little Vacuum... . 


Ten 2,000-cfm. air compressors were 
being installed in a unique ‘set-up where 
the conventional 600-hp. synchronous mo- 
tors were replaced by Pelton water wheels. 

Each of the ten units passed an initial 
run-in test. Then came the big day when 
the entire plant was ready to be tested for 
its total output. 

One by one the units were “revved up” 
to speed and full capacity. Things looked 
mighty good as the clatter of valves and 
climbing needles on gages showed that 
peak production was being approached. 

Suddenly a large temporary door crashed 
in with a resounding bang. Then came the 
noisy shattering of glass as window sashes 
collapsed—all inward. 

What the heck? Then, bit by bit, the 
explanation came out. 

In the rush to meet deadlines, the engi- 
neers had decided they didn’t have to ex- 
tend the compressor intake lines from the 
basement to the outdoor air filters before 
the test runs; that was a little job that 
could be done later. But in the meantime, 
the weather had become very cold and 
the building was closed up tight. 

The big compressors were simply evacu- 
ating the building! 

“That's the damnest little boner I've 
ever seen,” says one of the engineers. If 
you have one that can beat it, why not 
send it to the Editor, Chemical Engineer- 


ing, 3380 West 42nd St., New York 36, 
N. Y. We won't spill any names! 
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IN THE T 

CHEMICAL INDUSTRY 4! 
ORDINARY METHODS 
WON'T STOP 
CORROSION 









SPECIFY THE AMERCOAT METHOD— 
Designed to Give You PLUS PROTECTION 


Ordinary methods for controlling corrosion usually pro- 
duce the ordinary results—rapid paint failure, costly replace- 
ments, product contamination, excess down-time, and ham- 
pered production. Halfway measures and the use of one or 
two general purpose coatings simply cannot provide adequate 
protection against corrosion’s ceaseless attack. 


Amercoat gives you a proven method of corrosion control, 
assuring you proper protection through these PLUS features: 


1. Careful analysis by a trained engineer of all the con- 
ditions present in each corrosion problem. 


2. The ONE best recommendation for the particular 
problem. AMERCOAT is a complete line of coatings, each 
formulated to solve or contro! specific corrosion problems. 


3. On-the-job assistance to your applicators and super- 
visors by a trained engineer. The AMERCOAT method en- 
sures proper attention to surface preparation and applica- 
tion techniques for maximum protection. 


4. Complete stocks of fresh materials always near you 
at one of AMERCOAT’s five regional warehouses or more 


than 20 franchised distributor warehouses throughout the 
United States. 


5. Service based on experience. The AMERCOAT 
method of corrosion control is the result of nearly 20 years’ 
experience in solving or controlling corrosion problems in 
every major industry throughout the United States. 


Write today for the name and address of the AMERCOAT 
representative in your area. At no obligation, he will gladly 
help you analyze your corrosion problems and evaluate your 
present control measures. If it is determined that you have 
a problem within our scope of experience, he will outline a 
complete program of AMERCOAT’s PLUS protection for 
your plant or equipment. 


CORPORATION 








’ 
Wauat’s Haprentne, cont. . . 


_ perborate contains 10 percent ac- 
tive oxygen by weight. A mild oxi- 
dizing agent, it’s used in the textile 
industry to develop dyes and in the 
dry cleaning industry for bleaching 
and spotting. Perborate is also used 
in formulating powder bleaches and 
various cosmetics. 


Propylene Glycol: Celanese Corp. of 
America is now producing propy- 
lene glycol of U.S.P. grade at its 


a 


AN AT.&M. 


rag 
‘ A> “4 
ff Bishop, Tex., plant. Output of this 
SUCCESS STORY BY 4 * “; A chemical, which will compete with 
Pr \/ 


s.' 


SAM SPINNER 
FINN and cosmetic industries, adds an- 


Ze 

Z 
IM USING OVEN HEAT é OuR New HIGH SPEED other glycol to Celanese’s line. 
AS WELL AS CENTRIFUGING CENTRIFUGAL IS THE Other glycols currently made by 
TO ORY THESE JOB FOR You.ITS Celanese: technical-grade propylene 
CRYSTALS, SAM. FASTER SAsKeT Le glycol, dipropylene glycol and buty- 

ANO THAT OVEN ’ PEED SPINS THE ae he , 

DRYINGSA REAL | YOUVE ALS NEARLY ORY... )- sdidaecean 


BOTTLE § / GOT THE DOWN ON THE 
NECK? WRONG OVEN’S WORK Ji Hydrochloric: Supplementing produc- 
CENTRIFUGAL, mY tion of byproduct muriatic, Stauffer 
- JOE 


Chemical Co. will convert waste gas 
containing chlorine into hydro- 
chloric acid at its Henderson, Nev., 
plant. At present, Stauffer makes 
muriatic from a byproduct coming 
from the DDT plant of neighboring 
Montrose Chemical Co., partly 
owned by Stauffer. The new move 
— will lessen Stauffer’s dependence on 

~ WHAT A MONEY ? \ the market for DDT. The plant of 
watrencnee { THAT SAVE $6,000 Titanium Metals Corp. and also 
onte aen THIS YEAR ALONE! tungsten mines in the area provide 

: \ ay He IT a growing outlet for hydrochloric 


glycerine in the food, drug, tobacco 














MOISTURE TO §96— 
THE OLD ONE COULDNT 


DO BETTER THAN6% ‘hs as. tec Terylene: Output of its Wilton plant 
\ - —= in Yorkshire, which won’t be pro- 


ducing until late 1954, will be 
doubled by Imperial Chemical In- 
dustries, Ltd., from an originally 
planned 11 million pounds to 22 
million pounds of Terylene a year. 
This will increase the capital out- 
lay for the Wilton plant from $28 
million to $59 million. Meantime, 
ICI turns out about 1 million 
pounds per year from its pilot plant 
at Hillhouse in Lancashire. 
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AMERICAN TOOL & MACHINE COMPANY 

1415 Myde Pork Avenue, Boston 36, Mass. 

Please send me my free copy of the new AT&M booklet “Centrifugal 
Force.” | am interested in the following processes: 

Seporotion 2 Extraction () Dehydration 1) Clarification F Coating 0 
Filtration CF) Draining C) Thickening () impregnation (1) Sedimentation (1) 


Polyesters: With its acquisition of 
Marco Chemicals, Inc. of Linden, 
N. J., the Celanese Corp. of Amer- 
ica becomes a producer of polyester 
resins. Celanese will manufacture 
and market the complete Marco 
line of liquid low-pressure thermo- 
setting resins for coating, casting, 
laminating, impregnatin and 

CENTRIFUGING pata ON OK Oe 
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Switch 
(1) 


Sorbitol 


INDUSTRIAL CHEMICALS DEPARTMENT 


TLAS | 


POWDER COMPANY | 


WILMINGTON 99, DELAWARE 


tt 


offices in principal cities | i 


ATLAS POWDER COMPANY, CANADA, LTD. 


BRANTFORD, CANADA 
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wide‘Choice of sorbitol products 


These four sorbitol products offer you unusual flexibility in 
selecting the one best fitted to your application. 


SORBO®: 70% D-sorbitol solution. Most economical, most 
widely used for foods, pharmaceuticals, synthesis, 
industrial purposes. 

CRYSTALLINE D-SORBITOL: In powder or pellets, for 
compounding, tableting and synthesis. 


SORBITOL SPECIAL: 76% solution of D-sorbitol and its 
anhydrides for uses requiring increased resistance to 
crystallization. 

ARLEX®: commercial solution of D-sorbitol and related 
polyols, for extreme conditions demanding greater 
resistance to crystallization. 


brings new values to your products 


No other polyol offers sorbitol’s combination of superior 
humectant properties, premium purity and uniformity, 
neutral color and odor, sweet cool taste . . . all of which are 
adding new appeal to scores of well-known products. 


PLAN NOW to utilize these qualities of sorbitol in your 
own production. Atlas specialists will be glad to offer 
technical assistance. 


Write for your copy of "The 
Sorbitol Story”—a free booklet 
which tells why sorbitol is a better 
polyol at a lower price. 
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tire gas-flow system 
this new method. 


is all it takes. 
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you can predict the flow 
characteristics of a valve, 
flowmeter or even an en- 


® One measurement 


curve 


using 
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Fiow Rate/Upstream Pressure 





Fiow Foctor 
NORMALIZED curve correlates data in gas-flow systems. 


Flow Factor—A 


A new method of correlating 
pressure-drop and flow-rate data for 
valves and other components of flow 
systems handling gases was described 
recently to the Society of Automotive 
Engineers by researchers of the Na- 
tional Bureau of Standards.* 

With this method you can specify 
the flow characteristics of any valve, 
flowmeter or piping system with a 
single curve and a numerical factor 
which NBS engineers call simply the 
“flow factor.” This will eliminate 
the need for making the usual pains- 
taking and time-consuming measure- 
ments of downstream pressure vs. 
flow rate for various values of the 
upstream pressure. Using analytical 
formulas developed by NBS you can 
characterize any valve or meter with 
only one measurement. 

In the course of their work in high- 
pressure pneumatics the NBS re- 
searchers found the usual method of 
correlation wanting on two scores. 


*“A Method for Predicting Pressure 
Drops in Pneumatic Components and Sys- 
tems,” M. M. Slawsky, A. ©. Schmidlin 
and M. Lutsky, 8. A. E. Preprint No, 81 
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New Tool 


The major gripe was the great num- 
ber of measurements necessary to 
describe a flow component. Another 
was that a family of curves (see cut) 
along with the attendant interpola- 
tion inaccuracies resulted. 

> Characteristic Curve—In attempting 
to correct these deficiencies the NBS 
men first divided both the downstream 
pressure and the flow rate by the up- 
stream pressure. They came up with 
a characteristic curve which was iden- 
tical for any upstream pressure, 

This itself was a timesaver, for now 
measurements taken at only one up- 
stream pressure could be applied to 
all cases. But the NBS engineers still 
weren't satisfied. 

Finally, they hit upon a refinement 
of the new method. They defined 
a “flow factor” as that value of the 
flow rate O divided by the upstream 
pressure P, at which the ratio of down- 
stream to upstream pressure R = 0.5. 
> Normalized Curve—Dividing the 
abscissa, O/P., by the flow factor F 


* they obtained a “normalized” curve 


shown above. This curve, they found 


¢7— Downstream Pressure (psia) 
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FAMILY of curves is the usual method of 


data presentation. 
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Flow Rate/Upstream Pressure 
CHARACTERISTIC curve was the ini- 
tial simplification. 
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was essentially the same no matter 
what device ee | studied, and accu- 
racy was normally within 5 percent. 
Investigating further, they developed 
formulas for plotting this curve. 

Since the curve is the same for 
every component, the only thing that 
must be specified to use it is the flow 
factor. This may be obtained either 
by setting the ratio of downstream to 
upstream pressure equal to 0.5 and 
measuring the flow rate or, for simpler 
components, from empirical formulas 
based on the physical characteristics 
of the device. 

Onée /F is determined, the com- 
ponent is rated, and its performance 
may be determined over a wide range 
of conditions. Flow factors were gen- 
erally found to lie between 0.1 and 
0.5 scfm. per psia., and a fairly ac- 
curate description of a valve could be 
made merely by stating that it is a 
0.29 or a 0.43 valve, as the case may 
be. 

Expressions have also been derived 
to enable calculation of a single flow 
factor describing an entire system. 

Once a flow factor is assigned to a 
component, or even a system, the pres- 
sure drop or the flow rate may be pre- 
dicted for any set of conditions. 
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BAKER PERKINS builds world’s largest color blending machine 


Now in operation at the Hilton-Davis Chemical Company's plant in Cincinnati, this huge 
blender and flushing machine designed and built by Baker Perkins Inc. mixes 1000 gallons of flushed colors at one 

time. That’s roughly 15,000 to 30,000 Ibs., depending on the specific gravity of the colors, nearly three times the 

capacity of any other blender in use today. The unit weighs 21 tons and took two years to design, construct and 
install. 7 ¢ You may not need the world’s largest color blending machine, but you can’t go wrong if you rely on 

the company that can build one. When you need good, dependable chemical mixing machinery 

that will help increase your production and keep your maintenance and operating costs low, it will 
pay you to consult a BAKER PERKINS sales engineer or write us today. 


BAKER PERKINS INC. 


CHEMICAL MACHINERY DIVISION * SAGINAW, MICHIGAN 
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nM, Benzene-toluene, plus porattins 


“ Nonoromotic 
residue 








‘Triple Threat for Aromatics Recovery 


Roosevelt Oil’s new catalytic Platreater hydrggenates 
olefins and, destroys sulfur compounds found in aromatic 


distillates. Udex 


The world’s first Platreatet wen 
stream recently at Roosevelt Oil 
Refining Corp.'s; Mount Pleasant, 
Mich., refinery, Operated in conjunc- 
tion with a Platformer and a Udex ; 
solvent extrattor, the newunit has 
enabled Roosevelt to up its produc- 
tion of aromatics by 250 barrels a day. 

The Platformjng and Udex units 


are brand new, too, having gone on , 


stream in January of this year. Here’s 
‘ how this combination works: 
Excess hydrogen from the Plat- 


Pule range as the | 


ows. 


tllates unsuitable as Udex iw 
stock. 

Hydrogenation of these ‘chal, plus 
destruction of any sulfur compounds, 
‘then, is the prime, function of the 
Platreater.’ And it does the job. 

Operating in the same general pres- 
tformer*—500- 
800 psi.—but at som 
peratures—under 800 deg. F.—the Plat- 
treater hydrogenates tially all. the 
olefins that pass th it. There is 
practically no changgim the volume of 


former joins a stream of purchased # the material and very little change in 


aromatic distillates and is processed ' 
in the Platreater to saturate the o 


its distillation characteristics. 
> Prefractionation—The distillates are 


in the distillate into nonaromatic par- # delivered by truck and go fist to a 


affins. The resulting product combines , 
with a benzene-toluene stream pro- | 
duced in Platformer and the mix- 
ture is Udéx-treated to recover a maxi- 
mum amount of benzene and toluene. 
Since the Udex extraction system is 
most effective in the separation of aro- 
matics from paraffins, saturation of 
these olefins is essential. 
> Feed Is Purchased~Installation of 
the Platreater has allowed the refinery 
to buy aromatic distillates from chem- 
ical companies—concentrates which 
previously it hadn’t been able to re- 
fine into pure benzene and toluene. 
The distillates are a byproduct of 
ethylene, produced by high-severity 
thermal cracking, and contain about 
62 percent recoverable benzenc-tolu- 
ene~—250 bpd. But. the balance con- 
sists of olefins; this makes these dis- 
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prefractionator. A side-cut mixes di- 


_ fectly with hydrogen, is preheated in 


heat exchangers and enters the Pla- 
treater’s fixed-bed, catalytic reactor. 

After contacting the platinum-base 
catalyst, which is similar to that used 
in Platforming, the product is cooled 
and stabilized to C, and heavier. The 
bottoms then join the benzene-toluene 
stream from the Platformer and enter 
the Udex where diethylene glycol re- 
moves the aromatics. 

The solvent-aromatics mixture then 
passes through a solvent-stripping col- 
umn which separates out the aro- 
matics. These in turn are water-washed 
and clay-treated before being frac- 


tionated into benzene and toluene 


*For a Pictured Flowsheet of the Plat- 
former-Udex combination alone, see Chem- 
foal Engineering, May 1952, p. 242. 


hat lower tem-- 


which will meet rigid nitration-grade 
specifications. The nonaromatics are 
marketed as specialty products. 

® Half “and Half—The Platformer op- 
erates about half of each month to 
produce motor fuels. The rest of the 


_time it’s used for aromatics produc- 


tion, charging 1,200 barrels a day and 
turning-out 400 bpd. of aromatics. 

Michigan crudes processed by 
Roosevelt are very low in naphthenes. 
The total’ amount of benzene-toluene 
which the. Platformer alone with the — 
Udex could produce is estimated at 
180 barrels per calendar day, of which 
140 barrels would be toluene. 

All three units were designed and 
engineered by Universal Oil Products 
Co., Des Plaines, If]. Procon, Inc., 
handled the construction. 


.. Naugatuck Adding Capacity 
‘For Plastic Molding Powder 


Naugatuck Chemical Division of 
U. §. Rubber Co. will expand its 
Baton Rouge, La., plant at a cost of 
$1.4 million to make possible manu- 
facture of a mokling powder. 

At present the company is also 
completing a $1.2 million expansion 
begun in 1951 to increase output of 
synthetic rubber. 

The new molding powder; is a pre- 
mixed material in various colors that 
can be molded into a variety of prod- 
ucts such as housings for television 
and radio, trays, gear and machine 
parts, and corrosion-resistant piping. 

About 10 million pounds of the 
powder will be manufactured an- 
nually, estimates plant manager Paul 
Reed. 
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IT “FLOATS 
ON THE LOAD!* 


You turn on the steam. 


This little stainless steel valve—the 
only moving part in the Yarway Impulse 
Steam Trap installed on the equipment— 
opens wide and stays open as the air and 
‘Condensate continuously pour through. 


The equipment reaches production tem- 
perature in the quickest possible time. 


Production temperature reached, the 
little valve snaps shut. After that, by a 
pulsating action, it discharges all con- 
densate as it forms—even a tiny tea- 
spoonful. There’s hot steam in the equip- 
ment all the time...steady, maximum 
temperatures are maintained. 

It all adds up—to more production 
per day. 

Other profit-making features of the 
Yarway Impulse Steam Trap—low initial 
cost, easy installation, stainless steel con- 
struction, low maintenance, good for all 
pressures, quick delivery from over 200 
local industrial distributors. 

Try a Yarway—free for 60 days—and 
prove its advantage. Your distributor will 
supply you. 

For free Yarway Impulse Steam Trap 
Bulletin T-1740, write... 


YARNALL-WARING COMPANY 
137 Mermaid Ave., Philadelphia 18, Pa. 


? ’ : 
... resulting in fast heat-up of equipment, 
more production per day. 


YAR WAY | impulse steam trap 
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FIRST private continuous triple superphosphate plant in U. S. uses this process in Idaho. 


Continuous Triple Super Process 
Sir: 


In a “Pro & Con” letter in your 
August issue you pointed out that the 
first triple superphosphate production 
in Idaho was at the Wendell plant 
of Gates Bros., Inc. 

It was this small, aggressive firm 
which in 1950 pioneered the first 
conunercial application in the VU, S. of 
the “continuous process” for triple 
superphosphate production (see 
Chem. Eng., May 1951, pp. 208-211 
and above drawing). Gates’ engineers 
have also modified and improved the 
conventional process for making phos- 
phoric acid by the wet method, im- 
proved the continuous mixing oper- 
ation for triple super, designed a new 


We welcome short, pertinent letters 
from our readers giving their opinions 
on developments in the chemical engi- 
neering ion and in the chemical 

ies. Address the Editor, 
neering, 330 West 42nd 
Street, New York 36, N. Y. 
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gtanulator for spherical triple pellets 
and made many other process inno- 
vations. 

I thought you would be interested 
in learning more about this small but 
ingenious group in Idaho. . 

J. V. Suunn 
Los Angeles, Calif. 
> Another sign of resourceful engineering: 
During the recent sulfuric acid shortage, 
Gates was the first to successfully convert 
production of phosphoric acid and triple 
super to using all available oil refinery alky- 
lation acid in the Intermountain area. 

Gates ‘latest move {expected to be an- 
nounced soon) is proof that this is a group 
of chemical engineers to be congratulated 
—and watched by the industry. —Ep. 


Pro: Mental Gymnastics 


Sir: 

I greatly appreciated reading Mr. 
Chilton’s article on Electric Heating 
Methods in your June issue (p. 195) 
because it made me think. The par- 
ticular item of interest was the en- 
ergy equation for three-phase alter- 
nating current. The equation was: 


P = 1.732 I’R cos 0. 

The form of the equation seemed 
novel to me, so I decided to “derive” 
it. Starting with the general expres- 
sion for three-phase power, P = 1.732 
EI cos 0; and substituting EF = IZ; 
there is derived: 

rr se 1.732 Te Cos 6. 

But R = Z cos 4, so the equation 
reduces to: 

P = ,1.732, FR. 

I concluded, therefore, that the in- 
tention was to write “Z” for “R” in 
the equation published, or to omit 

_ the “cos 6” term. 

Whichever is the case, I’m pleased 
the intention was not carried through 
because the “derivation” provided 
some enjoyable mertal gymnastics 
while riding to work. 

HERBERT ARGINTAR 
Professional Engineer 
James P. O’Donnell Engineers 
New York 6, N. Y. 


> Sharp-eyed Reader Argintar is to be con- 
“eens : He spotted something that a 
alf-dozen engineers, including several 
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ADVANCED SYSTEM OF FLUID AGITATION 
BRINGS YOU MAXIMUM FLEXIBILITY 
AT LOWEST COST 


“International” Type LRV Mixer 


The speed of this unit can be changed while in motion. The 
capital investment for such a profitable plant improvement is 
relatively small. 

Speed variance as high as 5 to 1 (single speed motor) with any 
desired speed within the above speed change range. 
these units are equipped with vari-speed motor instead of the 
standard single speed moter an almost infinite range of speeds 
can be attained in a few seconds. 

Speed change accomplished by simply rotating speed change 
knob. No gears or belts to change. 

Useful for viscosity or material change while batch is being 
mixed, Excellent where various viscosity materials may be 
mixed in the same vessel. 


request. 





“International” Type LRV Mixer 


Above photo shows installation in plant where 
it is desirable to be able to change shaft speed 
while Mixer is in full operation. 


Package units can be readily changed from one 
vessel to another. 

Mixers are package units aligned and as- 
sembled in our factory-—ready to mount on your 
vessel and ready to operate. 

Mixers are designed for closed or open ves- 
sel—"LRV" for closed-—"LRVA" for open tanks. 


INTERNATIONAL ENGINEERING, INC. 


DAYTON 1, OHIO 


NEW YORK CHICAGO 
15 PARK ROW 407 S. DEARBORN ST. 
WOrth 2-2580 WAbash 2-0733 
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NO WORK STOPPAGE WHILE CHANGING 

SPEED—NO GEARS OR BELTS TO CHANGE 

—NO TIME LOST IN GETTING PROPER 
SHAFT SPEED FOR BESY RESULTS 


Simplified Designs Guarantee you advantages of 
most expensive equipment at much lower prices. 


“International” Type LRB Mixer 


(Illustrated Below) 


Speed changes by means of sheave substitution with 
standard stock taper hubs and adjustment of belt tension 
requires only a few minutes of operator's time. 

20 A.G.M.A, speeds from 420 rpm down to 9 rpm are 
available and each set up is interchangeable over an 
approximate 3/2 to 1 speed range. Mixers are ptocess 
engineered—factory assembled—ready to operate when 
uncrated—and at rock bottom low cost. Arranged 
for closed or open tanks. Bulletins and full information on 


LEADING MANUFACTURERS OF CHEMICAL EQUIPMENT 
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... for overall economy in 
delivering circulating water 





MORRIS Type M Pump 


The small high-speed pumps commonly used for circulating water are 

highly efficient—if the water is relatively free of fine abrasive materials. 
When abrasive-laden water is carried, the high speed of these pumps accel- 
erates the-grinding action of gritty particles. Sealing rings are quickly cut and 





Pump shown here is a Morris 12” left-hand, 
belt-driven, semisteel Type M, delivering 
6300 GPM against a total dynamic head of 
62’ at a speed of 405 RPM. 


the thinner casting sections break down rapidly—normal life ex- 


pectancy is halved, frequently quartered. 
MORRIS DESIGN ASSURES ECONOMICAL LONG LIFE 


Where total heads do not exceed 120 
feet, the larger, low-speed Morris type 
M Pump is more efficient for handling 
circulating water containing abrasive 
solids. Even the occasional big 
“tramp” piece—always a threat to the 
small pump installation—goes through 
the Morris without trouble. Depend- 
ing on the pump size and total head, 
speeds range from a low of 188 RPM 
to a high of 1119 RPM. 


Wearing parts are double the thick- 
ness of conventional clear water 
pumps. With economical upkeep ea 
primary consideration in the design, 
sections subjected to most wear have 


been subdivided so that the. greatest 
erosion bears upon smaller, less ex- 
pensive parts. Optional use of special 
corrosion-and-abrasive-resistant alloys 
further increases the inherent long 
life on the Morris Type M. 
Morris Engineers have been building 
pumps for all types of service for 88 
years. Let them consult with you on 
your pumping problems. No cost. 
No obligation. Or, send for free 
Bulletin 175. 


MORRIS MACHINE WORKS 
Baldwinsville, N. Y. 


Representative in Principal Cities 


Ceatrifagal Pumps 





Pro anp Con, cont... 


from Westinghouse, failed to pick up 
while checking the manuscript —Ep. 


Pro: Vermiculite Insulation 


Sir: 

Congratulations are in order for the 
fine job on Heat Technology in your 
June issue. This report will be in- 
valuable to all in the chemical pro- 
fession, 

Your readers may be interested in a 
few facts about vermiculite since this 
was not included in the article cov- 
ering thermal insulation. 

Vermiculite granular fill insulation 
operates efficiently over a wide tem- 
perature range (2400 deg. F. to —150 
deg. F.), is exceptionally economical, 
readily available throughout the 
United States and some foreign coun- 
tries, and can often be used where 
other forms of insulation become difh- 
cult or impractical to install. 

When used as an aggregate with 
portland cement, the product is an 
insulating concrete which has many 
applications in chemical plants. One 
of the outstanding uses for this in- 
sulating cement is as an underground 
steam pipe insulation, The insulation 
is poured over, rather than wound 
or taped about the pipes. Installation 
is fast and economical, and is sold 
under the trade mark “Z-Crete.” 

Morton SHERMAN 
Chemical Engineer 
Research Laboratory 
Zonolite Co. 
Evanston, IIl. 
> The use of vermiculite—a type of mica- 
ceous, hydrated silicate mineral—has been 
expanding rapidly in many industrial fields 
within the past few years. Insulation is one 
of growing use in chemical ‘processing 
plants.—Eb. 


Dispersing Sodium and Matter 
Sir: 

In your June issue (p. 270) you 
published an account of a method of 
producing finely divided metallic so- 
dium, now used at U. S. Industrial 
Chemicals Co., under the title ‘‘So- 
dium Wears a New Harness.” 

You may be interested to know 
that the attached patent, issued to me 
in 1927, discloses this method in de- 
tail. While metallic sodium was not 
mentioned in this patent, the art and 
method is fully set forth. 

As the writer was unable to interest 
the various large chemical companies 
in this patent while it was in force 
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and as the total income received from 
the one and only user was very small, 
it would be at least gratifying to have 
some mention of his part in the in- 
vention. . . . 

H, L, Graze 
Licensed Mechanical Engineer 
Sunland, California 
® Reader Glaze referred to U. S. Patent 
1,625,203 issued to him on April 19, 1927 


under the title “Art of Dispersing Matter 
Into Finely-Divided Form.—Ep. 


Coming: Dust Collector Costs 
Sir: 

I’ve read and saved every one of the 
valuable series on equipment costs 
that you’ve published within recent 
months, including those on heat ex- 
changers, power plants, ejectors, mix- 
ers, piping, etc. Do you plan a similar 
article on dust collecting equipment? 

Frank M, Ranp 
Design Engineer 
Wilmington, Del. 
> Timely question, this. Yes, we will pub- 
lish a special article on the cost of dust 
collectors within two months.—Ep. 


Pro: How to Get a Patent 
Sir: 

Your article “How to Get a Patent” 
on p. 290 of the June issue of Chem- 
ical Engineering presents a fairly good 
concise resume of the procedure for 
patenting an invention in this coun- 
try. But in your attempt to condense 
this subject matter, several errors crept 
into your discussion’ of what is patent- 
able and what is not. I have reference 
specifically to your comments with 
regard to prior description in a printed 
publication and prior public use or 
sale. 

As set forth in 35 USC 102, the 
portion of the recently enacted re- 
vised Patent Act setting forth the 
conditions for patentability, a person 
cannot get a patent: 

“If his invention was known or 
used by anyone else in the United 
States or was patented or described 
in a printed publication in the United 
States or a foreign country before his 
invention.” 

“If his invention was patented or 
described in a printed publication in 
the United States or a foreign coun- 
try or was in public use or on sale in 
this country more than one year prior 
to his patent application.” 

A prior patent is just as much a bar 
as a prior printed publication whether 
or not copies of the patent are avail- 
able in printed form. On the other 
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gives added dependability 
to WESTON a//-metal 
THERMOMETERS 


To InsuRE accurate functioning over long pe- 
riods, a bi-metal sensing element must neces- 
sarily be aged. But there’s a big difference in 
the aging methods employed! Each element in 
a WESTON Thermometer is first WESTON 
made . . . then placed in a chamber and sub- 
jected to broad range cycle seasoning for pro- 
longed periods. When finally placed in a ther- 
mometer it is fit and ready to give the precise 
measurements . . . the long-term dependability 
. . . 80 typical of all instruments bearing the 
WESTON name. WESTON Thermometers are 
available in all types, sizes, ranges and stem 
lengths for all industrial applications. Litera- 
ture available ... WESTON Electrical Instru- 
ment Corporation, 614 Frelinghuysen Avenue, 
Newark 5, New Jersey. 


WESTON 


1953 








THE 


‘DYNACLONE 


The ULTIMATE in Dust Filters 


@ CONSTANT SUCTION 


AT DUST SOURCES 


@ SELF CLEANING 


FOR CONTINUOUS 
OPERATION 


© NO AUXILIARY 
MOTORS on BLOWERS 


(THE MAIN OPERATING FAN DOES 
THE CLEANING) 


@ NO ABRASION of BAGS sy me CLEANER 


The traveler (T) is open to atmosphere by means of a 4-inch 
flexible hose. As the traveler contacts the open end of each 
bag, the negative pressure which exists in the dust chamber 
draws a blast of air (from the atmosphere) through the bag 
to thoroughly clean it. 


Each bag is cleaned, on an average, once every five minutes, 
thereby assuring uniform suction at dust sources. 


The Dynaclone has now been in operation in many different 
industries for the past three years. More than half of present 
orders are from the same customers. 


SEND FOR BULLETIN... 


THE W. W. SLY MFG. COMPANY 
4771 TRAIN AVENUE ° CLEVELAND 2, OHIO 
Chicago ° Philadelphia ° Syracuse 
Buffalo ° Cincinnati ° St. Lovis 
Birmingham ° Los Angeles ° 





PIONEERS & LEADERS 


in INDUSTRIAL DUST coNntTROL 








Pro anv Con, cont. . . 


hand, public use or sale of the inven- 
tion in a foreign country does not 
constitute a bar unless, of course, 
knowledge of the invention thereby 
becomes available to someone in the 
United States. As you will appreciate, 
this section of the statute also sets 
forth a number of other conditions 
which may prevent a person from ob- 


| taining a patent but which are rather 
| technical in nature. . . . 


Ro.r E. SCHNEIDER 


| Legal & Patents Dept. 
| Corning Glass Works 


Corning, N. Y. 


Yep, It’s Nope 
Sir: 

Your July issue had a letter from 
a reader pointing out that your edi- 
tors had incorrectly spelled a couple 
of words ;: . . and you go on to com- 


| ment: “B’gad, and so we did! Two 


mispelled words in 146 editorial pages. 


Guess we aren’t perfect yet.” 


Nope—Not as long as vou misspell 
misspelled. . . . 
Lucien R. Greir 
Thornwood, N. Y. 


> Yep, nope is right —Ep. 


| Con: Take a Job Abroad 
Sir: 


Having just returned from India, 
I thought you might like to know that | 


| some of your friends in that country 
| were a bit hurt by the tone of the 
| article “Should you Take a Job 
| Abroad?” 


While I realize that you were writ- 


| ing for your American audience—and 
| possibly trying to discourage the ad- 
| venturers who think that a job abroad 


is all romance and no work—still we 


| must remember that each American 
| engineer abroad is (or should be) a 
| good-will ambassador as well as a con- 
| tributor to industrial progress. . . . 


NaME WITHHELD 


| Chemical Engineer 


New York, N. Y. 


> In editing this article we were perhaps 
tinjust to Author H. W. Van Ness as well 


| as to some of India’s engineers who are 
| doing such a creditable job in building up 


a sound chemical industry in that country. 

In referring to management that at 
times expanded beyond the limits of its 
working capital, Mr. Van Ness did preface 
his remarks by emphasizing that this was 
not mismanagement so much as a zeal to 
bring about the greatest possible benefit for 
India. These remarks’ were inadvertently 
omitted during editing.—Eb. 
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for ovr new, 96-page catalog No. 53 
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WHAT'S NEW AT BRISTOL... 


~ Meet the WORLD'S SIMPLEST 


It’s Bristol’s 


controlling pressure, temperature, vacuum, 
flow, differential pressure, and liquid level 


Here are a few of the advantages of Bristol's 

METAGRAPHIC system: 

SIMPLICITY... fewer moving parts, fewer ad- 

justments needed, and less service required. 

Range changes can be made in seconds. 

FLEXIBILITY... all components are interchange- 

able. Units can be combined like building 

blocks to make up any kind of arrangement; 

functions can be located exactly where they're 

needed. 

TRUE PLUG-IN SERVICE... provides great savings 

in installation costs. And if trouble is suspected 

with any component, just pull the doubtful 

unit out and plug in a stand-by —without stop- ! sai mca 

ping any processing. The suspected unit can IT TAKES ONLY SECONDS to change the Bristol METAGRAPHIC 
be taken to the shop and checked whenever receiver from a recorder to an indicator: Case door is opened... 
time permits. You don’t Jose any air pressure 

when changing units, either. Bristol's auto- 


matic sealing system prevents loss of signal to BRISTOL PNEUMATIC TRANSMITTER, 


other components. ° 

NO TIME LAGS... in a four-pipe circuit the trans- 
mitter signal and the controller-output signal 
travel around a very short loop—which can be 
as little as three feet long. 





These are some of the important advantages of 
Bristol's METACRAPHIC instrument system—the 
product of over 60 years of experience in instru- 
ment making and application in practically every 
industry. Get the whole story by writing to The 
Bristol Company, 109 Bristol Road, Waterbury 20, 
Conn. 


with cover removed to show 
simplicity of the world-famous 
Bristol measuring element. 
The frictionless transmitter, 
with only one pivot and no 
flexures, will operate in any 
position, indoors or out. The 
unit is sensitive to extremely 
small changes in the measured 
quantity, as minute as 0.08% 
of range, including reversal. 


ry 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


7 
* 
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INSTRUMENT SYSTEM! 


Transmission instrument system... 


Recorder chassis withdrawn from case (air pressure is auto- Indicator chassis is plugged into same case. Control remains 
matically maintained)... undisturbed throughout change-over. 


: THE BRISTOL CONTROLLER can be 
WERE'S THE RECORDER CHASSIS, in plugged into back of receiver, 
placed at process, or used as 
a “blind controller.” Available 
in on-off, proportional, pro- 
portional plus reset, propor- 
tional plus derivative, and 
proportional plus reset plus: 
derivative. Experienced in- 
strument men will recognize 
this as a unit service-proved 
by thousands of installations.* 


retracted position. Now pen 
can be inked, set point and 
zero adjustment made with- 
out disturbing record or con- 
trol. You can bring up to three 
related variables, such as flow, 
pressure and temperature, in- 
to one receiver. Auto-manual 
switching is foolproof and 
“bumpless,” without disturb- 


ing valve position. 
*Licensed under C. B. Moore patents 


cores 
um = (eae “ 
— an mane we 
recommen 


C TooK F oR OUTST ANDING NEW 


| | 
DEVELOPME! NTS FROM BRISTOL J 
B i | ST0 THE DEPENDABLE GUIDEPOST OF INDUSTRY 
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Having trouble with 


shipping these products ? 


It’s time to consider tank cars of aluminum. 


Hydrogen Peroxide 
Inks, Rotogravure 
Lacquers 
‘Methyl Alcohol 
Naphtha 
Nitric Acid 

(above 82° concen.) 
Nitrogen fertilizer 
Amy}! Acetate solutions 
Benzaldehyde Nitro Paraffins 
Benzene (Benzol) Oil 
Benzyl Alcohol Castor 
Butyl Acetate Coconut 
Buty! Alcohol Cottonseed 
Butyric Acid Fish 
Butyric Anhydride Pine 
Carbon Bisulfide Soybean 
Corn Syrup Tall 
Cottonseed Oil Vegetable 
Ethyl Alcohol Paraldehyde 
Ethyl Aniline Phenol 
Ethylene Glycol Phthalic Anhydride 
Ethylene Glycol Monoethyl Propionic Acid 

Ether Acetate Propionic Anhydride 
Formaldehyde Pyridine 
Furfural Toluene 
Glucose Syrup Toluidine 
Glycerin Turpentine 
Glyceryl Phosphate Urea Ammonia Liquor 
... and aluminum tank cars cost a third Jess than stain- 


less steel tank cars. 


Acetaldehyde 

Acetic Acid 

Acetone 

Acrylonitrile 

Ammonia, Aqua 

Ammoniacal Liquor 

Ammonium Thioglycolate 
sofution 


182 


If you are shipping liquid ladings such as these, tank 
cars made of ALCOA Aluminum offer you very real 
cost-cutting advantages. Aluminum does not contami- 
nate or discolor sensitive liquids—does not promote 
decomposition. Result: no damage to ladings, better end 
products, Aluminum is highly resistant to most corrosive 
ladings—requires far less maintenance than other metals. 

Write today concerning the compatibility of your 
commodity in aluminum tank cars. Remember, Alcoa 
pioneered the aluminum tank car years ago. The accu- 
mulated knowledge of this development is yours for 
the asking. 


ALUMINUM COMPANY OF AMERICA 
900-3 Alcoa Building, Pittsburgh 19, Pa. 
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Got corrosion troubles? 


So did El Paso Natural Gas Company’s desulfurization plant 
near Kirtland, New Mexico, world’s largest gas treating plant. 
Alloy steel tubing could not withstand the terrific acid conditions 
there. Result: to minimize this trouble, condenser and heat ex- 
changer tubing throughout the plant is being replaced by aluminum. 


Got cost troubles ? 


Alcoa Heat Exchanger Tubes cost 1/3 less than mild steel, 1/2 
the price of Admiralty, 1/5 as much as stainless. Write for the 
Griscom-Russel Re-boiler at El Paso Natural Gas Company, booklet: “Alcoa Aluminum Heat Exchanger Tybes.” 
Farmington, New Mexico. 


Looking for low-cost, corrosion-resistant pipe? 


Alcoa Aluminum Pipe is the lowest cost corrosion-resistant metal pipe. 
Will not contaminate or discolor most chemicals, Does not cause sludge 
or gum in petroleum products. Ideal for railings, scaffolds, racks and other 
structural uses, especially in corrosive industrial atmospheres, Write for the 
booklet: “Alcoa Aluminum Pipe.” 


Don’t forget corrosion-resistant sheet, plate, paint, Utilitube and shipping 
drums of Alcoa Aluminum. See our advertisement in Chemical Engineering 
Catalog. 


‘ALUMINUM COMPANY OF AMERICA 
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’ answers to industrial prob- 
lems—a few of which are shown on 
these pages—call for specialized facilities 
and years of experience. 
Here at Alco you will find a large measure 
of both. You will find experience gained 
through many years of designing and fab- 
ricating heavy metal equipment for petro- 
leum, chemical, power and manufacturing 
companies all over the world. 


You will find modern equipment and ma- 
chines, many of them designed and built 
by Alco, capable of meeting almost every 
conceivavle type of metal-fabricating re- 
quirement—facilities operated. by skilled 
craftsmen, and applied by designers and 
engineers fully aware of industry’s needs. 


If you have a difficult metal-fabricating 
problem—a problem that challenges the 
imagination, that points to new equipment 
or offers new opportunities to cut produc- 
tion costs—we invite you to let Alco’s facil- 
ities and experience produce the answer 


Contact your nearest Alco Products Sales 
Engineer in New York, Chicago, Los 
Angeles, Kansas City, Houston, Tulsa, 
Beaumont, or write direct to Dunkirk, N.Y. 





ALCO facilities 


Answers to 


TUNNEL INTERLININGS furnished by Alco in cold-rolled, carbon- 
silicon steel sections 40 ft long and 10 ft 6 in. in diameter will reinforce 
the outlet end of New York City’s new $44,000,000 deep-rock East 
Delaware Water Supply Tunnel. Held to close dimensional limits, 
electric fusion welded throughout, they are the latest of many special 
piping sections fabricated over the years hy Alco for New York 


water supply projects. 








AS 
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and experience produce... 


New Industrial Problems 





GIANT LATHE at Alco’s 3l-acre Dunkirk plant finishes and 
faces both flanges simultaneously on steel pipe up to 41 in. in 
diameter! Special machines like this, many of them Alco de- 
signed and all guided by the skilled hands of veteran craftsmen, 
help Alco solve the toughest of metal-fabricating problems. 


ALCO 


STEEL “CANS” FOR JET ENGINES, mass-produced by Alco, are 
carefully engineered to meet strict Air Force specifications. 
Example: they must “provide a barrier against the entry of 
water, dust, air and moisture without the aid of separately 
applied sealing compounds or materials.” 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY + DUNKIRK, NEW YORK 


“UNI-BUNDLE UNITS,” with their spe- 
cially fabricated steel headers, demon- 
strate the versatility of Alco Aircoolers. 
Vertical partitions welded in the headers 
allow several different vapor or liquid 
streams to be handled in a single tube- 
bundle. Here, for example, at a large 
Southwestern natural gasoline plant, the 
Alco Aircooler at right not only cools the 
oil but also condenses the overhead vapor 
from the stream. 


“TRAIN” HEAT EXCHANGERS, designed 
and builé of nickel steel by Alco for the 
ane Gas Transmission Company’s 
gas processing plant (the world’s 
Seect} at Gabe, Kentucky, helped cut 
both installation and operating costs. 
Their flange-to-flange construction mini- 
mized the amount of connecting piping 
required, while their huge size (42 in. in 
diameter, 150 ft long) assured maximum 
processing efficiency. 
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SPECIAL ALCO FLEX-TUBE EVAPORA- 
TORS at the Carolina Power and Light 
Company’s new 150;000-kw plant at 
Goldsboro, N. C., produce vapor con- 
taining not more than 0.5 parts per 
million of mineral solids, hold make-up to 
Jess than one-half of one per cent. With 
its patented Flex-Tube construction, this 
Alco evaporator offers industry a positive- 
acting thermo-mechanical descaling de- 
vice for straight-tube installation. 





KAS 
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WHAT WILL YOU FIND 
inside your process lines ? 


ker process lines will stay clean, smooth and bright 
inside ...as free-flowing as the day they were _— 
if they're Chase Copper Water Tube. 


Chase Copper Water Tube and Chase Wrought Solder- 
Joint Fittings make a line that’s corrosion resistant, 
pressureé-tight, leak-proof. It can’t clog with rust. They’re 
an ideal team for liquids, process gases, and refrigeration. 


So make sure you specify Chase Copper Water Tube 


and Chase Wrought Solder-Joint Fittings. They'll pay off 
in lower maintenance and replacement costs. 


Chase 2 BRASS & COPPER 


WATERBURY 20, CONNECTICUT - SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
© The Nation’s Headquarters for Brass & Copper 
oo — Denver 


all conned Waterbury 
Roster: Batis St. Louis (tsales office only) 
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Foreground — ed sige op welded 
e 


steel tank built by t Chicago 
Bridge & Iron Company for sul- 
phuric acid storage at a fertilizer 
plant in Ullinois. 


HERE’S SULPHURIC ACID STORAGE 
AT ITS BEST 


Field W idi Big producers and consumers of sulphuric acid often use Horton 
e ing tanks for acid storage. Here’s one reason why! 

. In addition to the a foreman on the job, we assign a FIELD 

Su I WELDING SUPERVISOR to follow construction on every Chicago 

perviso Bridge & Iron Company structure that is erected. The Field Weld- 

ing Supervisor inspects all welds and welding equipment and makes 

assi ed to eve sure that every welder is qualified to make the type of welds on 

on ry which he works. He supervises cutting and grading of plugs, magna- 

fluxes, x-rays and runs any other tests called for in the governing 


welded tank specifications. Field Welding Supervision is an extra service that we 


provide on every job. 
- Write our nearest office for estimates or quotations* on acid stor- 
built by CB al age tanks of all types, elevated water tanks or special steel plate 
structures to mect your needs, There is no obligation on your part. 


* Includes Fiewd Welding Supervision at no extra cost to you. 


CHICALD BRIDCE « IRON COMPANY 


Atlanta 3........... .2120 Heal ; roit 26 1503 Lafayette Bidg. Philadelphia 
Birmingham }.. 1510 North Fiftic : vang 402 Abreu Bidg. Ha rgh 1 
ttle 1 


Boston 10..... 1005-201 Devon: 2103 C & | Bidg. 
Chicago 4 . 1505 General Petroleum Bidg. 


Cleveland 15.. 3318—165 Broadway Bldg. 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PENNSYLVANIA 
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A SUMP PUMP 


May Be Your Answer! 


The sump pump offers advantages worth 
considering for many chemical and other 
industriaf applications. These are based on 
the fact that a sump pump operates sub- 
merged, vertically, 


1. NO STUFFING BOX TO MAINTAIN 
Submer, 


2. ALWAYS IN POSITIVE PRIME—NO 
SUCTION LIFT 


As long as there is liquid in the sump or 
tank, the pump will be in prime. Pipe fric- 
Bitciency is high—-eepecialy high wih the 
iency is y high wit 
“Buffalo” enclosed impeller. 


3. SELF-CONTAINED UNIT 


Your “Buffaio” Sump Pump arrives ready 
to place in the sump or tank, connect to 
power supply and start operating. The shaft 
is coupled to the motor, in permanent align- 
ment. 












































BUFFALC 


501 BROADWAY 


Left, Special Pumps For Hot Liquids 
And Acids, where fumes are objection- 
able or where sump is under pressure, 
are available with a special stuffing 
box at cover plate, as shown. Note 
guide bearing, an optional feature. 


a 


Subsidiary of Buffalo Forge Company 


Efficiency Features In 
“Buffalo” Sump Pumps 

. include entirely enclosed shaft 
with ball bearing thrust—long, water- 
lubricated bronze sleeve bearing at 
pump—choice of sizes from 1” to 4” 
pumps. 


FOR FURTHER DETAILS 
ON THESE QUALITY PUMPS, 
WRITE FOR BULLETIN 963. 


PS, INC. 


BUFFALO, N. Y. 


Canada Pumps, Ltd., Kitchener, Ont. Sales Representatives in all Principal! Cities 
A BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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the answer 


Nearly a thousand types of filters 
to choose from! 


Whueruer you NEED one special filter, or a 
million of a kind . . . for civilian or military appli- 
cations . . . your best source is Purolator. 


Purolator has the world’s largest filter-produc- 
tion facilities, with strategically located plants in 
the United States, Canada, England, Australia, 
Germany and Italy. And Purolator maintains the 
world’s largest and best-equipped filter research 
and engineering laboratories... your best assurance 
of top filter performance from every Purolator*. 

Purolator’s Engineering Department will gladly 
co-operate in helping you solve filter problems. 
The latest Purolator catalog is yours for the 
asking. Simply write, describing the type of filter 
you need, *Reg. U.S. Pat. Of. 


There’s a PUROLATOR for every filter need... 


Lube Oil Chemicals Cosmetics 

Fuel Oil Pharmaceuticals Paints 

Hydraulic Fluid Foods Adhesives WoRLOS FINEST 
Gasoline Inks a \ 
Air Beverages 


PUROLATOR PRODUCTS, INC., RAHWAY, NEW JERSEY and TORONTO, ONTARIO, CANADA 


Cuemicat Encineertnc—September 1953 





WHAT HAPPENED TO THE 
TOWER TEMPERATURE 
AT 7:00 THIS MORNING? 





| DON'T KNOW. CHECK THE RECORDER. 











WHAT MAKES A RECORDER GOOD? 


Many things. For instance, in the new Thermo 
Electronic indicating-recorder overall design 
is simple. The recording system only has three 
moving parts. 


That’s one thing. Here’s another: the pen arm 
is driven from acam. This permits linear charts 
to be used for almost all measurements, de- 
spite the non-linearity of the sensitive element 
characteristics. When warped or expanded 
scales are desired, special cams can be sup- 
plied. 


Furthermore, nylon drive gears are used to 
provide long life and quiet operation. 


There are many other things. If you want to 
hear about them, let us know. We'll be glad 
to supply the information. Ask for Catalog 
No. 60E. 


Even if everything goes the way it should 
with any process where temperature is 
involved, sometimes it’s important to 
prove everything went right. On the 
other hand, if something is wrong, if 
standards aren’t met, then it’s very im- 
portant to know what went wrong in 
order to correct it. Was it temperature? 
Or some other process variable? 


When an accurate temperature recorder 
is on hand, a quick check of the record 
will tell you if temperature was too high, 
or low, and for how long. If the tempera- 
ture was off, your problem is pinpointed 
and you can work on it right away. If it 
wasn’t, you can go on to other variables 
and find the troublemaker. Either way, 
a good recorder is a time-saver. 








AT THE ISA SHOW 
This indicating-re- 
corder, along with 
T-E’s other pyro- 
metric equipment, 
will be at the In- 
strument Society of 
America Exhibit, 
Sherman Hotel, 
Chicago, Ill., Sept. 
21-25, Booth 59. 


Thermo Electric makes a good recorder 
—it is accurate (+ %4 of 1% of the range), 
sensitive (better than +1/20 of 1%), 
durable, and can be used to record vari- 
ations in temperature, humidity, solution 
conductivity, speed, pH, direct current, 
DC voltage, strain, or other variables. ° 
Both potentiometer pyrometer and re- 
sistance thermometer bridge types are 
available, depending on the application. 


Thermo Electrie 6.3 


WN NEW JER 5 € Y 


6 & foe ey 
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Dependable Source of Chemical Raw Materials 


J. F. McCarty, president, Cold Spring Bleachery 


“Wyandotte Technical Service saved us 


18% annually,” says J. F. McCarty, Cold Spring Bleachery 


“We have been a Wyandotte Caus- 
tic Soda user for more than 40 
years,” states Mr. McCarty, presi- 
dent, Cold Spring Bleachery, Yard- 
ley, Pa. “During all this time, we 
have found the quality and uni- 
formity of Wyandotte Caustic ex- 
cellent . . . in fact, its quality is 
so consistent, we wouldn’t take a 
chance on any other caustic! : 
“Another thing, Wyandotte 
Technical Service has been very 
co-operative and helpful. On their 
recommendation, we recently 
switched over to liquid caustic. 
Much to our amazement, we find 
that at current requirements this 
change has effected a savings of 
18% annually in our costs for caus- 
tic. We are doubly pleased because 
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the changeover has removed caus- 
tic handling hazards—a big safety 
factor. 

“Naturally, the Wyandotte repre- 
sentative is always welcome at our 
plant, and we're proud to say Wyan- 
dotte chemicals play an important 
part in the services we perform for 
our customers in furnishing Deva- 
Ser and Dexa-Surunk finishes for 
fabrics.” 

Send for Wyandotte’s helpful new 
56-page book on Caustic Soda. It 
contains data on grades best suited 
for your requirements — whether 
for rayon, pulp and paper, soap 
and syndets, textiles, chemicals, oil 
and lubricants, paints, dyes, metals. 
It also gives complete data on 
manufacturing processes, purity, 
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analytical methods, and contains 
tables and charts on chemical re- 
actions. It’s free for the asking! 
Write to Wyandotte Chemicals 
Corporation, Wyandotte, Michigan. 
Offices in principal cities. 


andolte 


CHEMICALS 


HEADQUARTERS FOR ALKALIES 
Soda Ash « Caustic Soda « Bicarbonate of Soda » Chlorine 
Calcium Carbonate » Calcium Chloride » Glycols « Synthetic 
Detergents « Agricultural insecticides » Soil Conditioners 
Other Organic and Inorganic Chemicals 
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One of four 42” x 20° Heat Ex- 
changers with special design Re- 
turn Bend Fionges . . . produced 
by DOWNINGTOWN's Heot Trans- 
fer Division. 


the UNUSUAL is USUAL with us... 


. yes, let DOWNINGTOWN 's experience and research in the fabrication of various 
grades of Carbon Steel, Stainless Steels, Nickel-Clad, Stainless-Clad, Monel-Clad, 
Cupro-Nickel, Aluminum, etc. be of help to you. We are equipped with the most mod- 
ern facilities to handle complete jobs, within our limitations, in the correct alloys and 
methods of fabrication required to assure maximum operating efficiency. 

DOWNINGTOWN 's Heat Transfer Division is under the direction and supervision of 
men thoroughly trained and experienced in this field. Our Engineering Consultation is 
at your service to aid you in preparation of plans and specifications for definite jobs. 


Useful literature gladly sent upon request. 
Remember: ‘'your needs are our specialty!'' 


NEW YORK OFFICE: 30 CHURCH STREET 


DIVISION O 
‘PRESSED STaeL 
TANK COMPANY aD 


ie Rcd 
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e, easy maintenance 








SIZES 4” TO 10” 
CAPACITIES 150 GPM TO 5,000 GPM 
HEADS 20’ TO 130’ 


SPEEDS 1,150 RPM FOR MOST SERVICES 
REQUIRING CONTINUOUS OPERATION 
















tS 






You get them all with... " 


STOCK PUMPS |. 


* 
Fr 





ssl 





Look at the seven outstanding features shown in the utes to high hydraulic efficiencies, lowers inlet velocities, 
cross-section and you'll see why De Laval type CS Stock —_ permits the handling of high stock densities with low 
Pumps stay on the job for years, ..trim maintenance | submergences and prevents de-watering of free stock. 
costs. Stock flows freely through a large suction nozzle, 

an exceptionally large throat area and an unbroken Write today for Bulletin 1100 giving full application 
streamlined volute. This minimizes clogging, contrib- and specification data. 










eENEIA Stock Pumps 





DE LAVAL STEAM TURBINE COMPANY 
603 Nottingham Way, Trenton 2, New Jersey 








OL-148 
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roe STEAM 


to Work 
with a Class H 
Compressor 











Chicago Pneumatic’s horizontal 
duplex, Class H steam-driven 
compressor brings real operating 
economies to plants where low 
cost steam or exhaust steam is 
available. Economical steam end 
proportioned to plants’ steam con- 
ditions, automatic cut-off governor, 
and Simplate valves are just a few 
of the many outstanding features 
that add to the machine's long, 
dependable life and high 
overall efficiency. 

Capacities range 
from 900 to 7400 cfm. 
(100-125 ib. air, 200 
to 1250 hp). Other 
types and sizes avail- 
able for lower and 
higher pressures. 


Chicago Pneumatic 
Tool Company, 

8 East 44th Street, 
New York 17, 

New York. 

















Chicago Pneumatic 


PNEUMATIC TOOLS + AIR COMPRESSORS + ELECTRIC TOOLS + DIESEL ENGINES + ROCK DRILLS + HYDRAULIC TOOLS + VACUUM PUMPS «+ AVIATION ACCESSORIES 
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Perhaps the most distinctive 
characteristic of the Graver 
Construction Co., is its ability to 
adapt to the requirements of the job. 
Graver’s versatility is seen in the 
petroleum and chemical fields 

in construction in all phases. ..from 
foundations to siding to super- 
structure. ..in the installation of 
piping, special purpose vessels and 
machinery. Proper equipment, 
acquired know-how, and responsibility 
are the mark of Graver. Its 
guarantee is customer satisfaction. 


FRR, BCR Reeaaps ha GN, LRE™ 


GRAVER CONSTRUCTION CO. 


332 S$. MICHIGAN AVE., CHICAGO 4, ILL. 
NEW YORK © HOUSTON 





lil MT ee a ee 


ch ea tioe eta ner entcmesmestinae 


a 
a 4 


“f . 2 CONSTRUCTION 
. DIVISION 


— A: le ae 


A division of 


GRAVER TANK & MFG.CO..[NC. 
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JOSEPH T. RYERSON & SON, INC. PLANTS AT: 


Call Ryerson © 


As the world’s largest steel service organization, 
Ryerson maintains the largest stocks of all avail- 
able steels. 

Ryerson deliveries are fast ...cover every- 
thing from structural shapes and plates of car- 
bon steel and bright sheets of stainless to 
high-strength alloys. 

Ryerson service includes expert engineering 
aid ... personal help on your steel problems... 


and sawing, shearing, flamecutting or otherwise 
preparing steel'to your requirements. 

With a network of 15 strategically located 
plants Ryerson brings quality steel quickly to 
your door. Although some stocks are currently 
unbalanced from a size standpoint, when you 
need steel—any kind or quantity —call the 
Ryerson plant nearest you and we will do our 
best to meet your every need. 








PRINCIPAL PRODUCTS 
SHEETS —Hot and cold rolled, 


rolled, 
Shed heat woeted. Also tool stee! 


STAINLESS —Allegheny bars, 
plates, sheets, tubes, etc. 
BABBITT —Five types, also 
Ryertex plastic bearings 
MACHINERY & TOOLS—For 
metal fabrication 








RYERSON STEEL 


NEW YORK e 


BOSTON 


© ‘PHILADELPHIA © CINCINNATI ¢,, CRVELAN 


» DETROIT 


PITTSBURGH e@ BUFFALO © CHICAGO e MILWAUKEE «© ST. LOUIS « LOS ANGELES SAN FRANCISCO ~ ® Ain © SEATTLE 
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© Chanees are 12 to 1 you’re now working for a big company 
© If you reach the top you'll be worth about $30,000 a year 


© Weighing your chances, your satisfactions, would you be . . . 


Better Off Working for a Small 
Company—or a Big One? 


RICHARD V. REEVES 


“Take my advice young fella’ and go to work for a 
small company. These big outfits are greedy. They'll all 
try to get all they can out of you and give you nothing in 
return!” 

Many a young engineer has received similar advice 
from well-meaning relatives and acquaintances whose infor- 
mation may have been ‘slightly exceeded by their preju- 
dices. 

Is all such. advice meaningless or is there something 
inherently favorable or unfavorable to personal develop- 
ment when an executive committee dictates the personnel 
policies for 2,000 professional technical men and when 
a “boss” plays it by ear for his ten “boys.” We think there 
is. While some of the “‘goods” and “‘bads” are self-evident, 
there are more subtle considerations in evaluating an 
employer. 

No well-informed person doubts that the young chemi- 
cal engineer today, smart enough to pick a boss who’s not 
a drone and a company which is not just another follow- 
the-leader, can get next to some hefty responsibility with 
paycheck to match before he’s thirty-five. But are the 
odds on heads-up management stacked in favor of the far- 
flung corporations or the companies which bear their 
owner’s name? 

To find out we asked 100 carefully selected chemical 
engineers (50 from large companies, 50 from small) a 
set of what we hoped were telling questions about their 
employer. A gratifying 76 percent returned our question- 
naire in usable form—in many cases volunteering much 
more valuable information than we asked for. 


Small Company Advantages 


One of the toughest jobs was trying to define a small 
company. We finally decided to leave the choice to the 
respondent, asking him to indicate whether he considered 
his company “big” or “small.” As a check we asked him 





Dicx Reeves, CE’s editor following professional develop- 
ment, reports on another of his special surveys. 


to indicate the total number of employees in his organi- 
zation. Among 34 respondents from “small’’ companies, 
total number of employees ranged from 4 in two cases 
to 3,000 in another two cases. Average number of em- 
ployees was about 600 per company. 

Here’s what the engineers from small companies said. 

First, the advantages of the small company: 

Mentioned most often was “close association with man- 
agement.” “Personal recognition from this management” 
was a close second and right behind was “informality and 
lack of red tape.” Quite a number mentioned the lack 
of backbiting and the absence of company politics as 
prime inducements to the small company. Obviously, 
what attracts the chemical engineer to the small company 
and keeps him there is the face-to-face “‘communication” 
with the men who run the business and the psychological 
concomitants: (1) a real sense of belonging; (2) a feeling 
of responsibility; and (3) a sense of accomplishment. 

Other primary advantages were these: wide experience 
gained in all phases of administration including purchas- 
ing, traffic, office, etc.; greater responsibility and higher 
salary at an earlier age level; greater professional freedom; 
rapid professional development; more varied work and 
lack of monotony; a greater opportunity to use all your 
technical knowledge; a better chance to realize the financial 
condition of the company; the possibility of acquiring 
a share in the business; the absence of severe competition 
for better jobs; and similar reasons. 

Perhaps the case for the small company was best summed 
up by one company president who listed these advantages: 

e Initiative and ability cannot be overlooked in the 
small company. Favoring this is a direct limitation on 
company politics. 

e More freedom in the job. 

e The engineer must be more general in his duties 
and avoid narrow job specialties. The nature of this type 
of job makes a man more versatile, less vulnerable to stag- 
nation in one position and hence, more self-confident. 

¢ The small company can be more liberal with special 
plans of remuneration, hours, vacations. 
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SMALL COMPANY: You can go right to the top—in fewer jumps. 


¢ If a man is so inclined he can live in the country and 
still be five minutes from the plant—and he need not 
worry about being moved. 

The president goes on to explain that he would advise 
a recent graduate to go with a big company for the first 
3-7 years of his career to get training in big company 
methods and procedures with the accompanying prestige 
associated with the company’s name. 

After this apprenticeship he would advise transferring 
to a small company to take full advantage of experience 
and ability in the shortest period of time—if a man is 
willing to work! 

He cites his own experience, pointing out that had he 
spent his last ten years with a big company instead of 
a small one, the chances would have been 100 to 1 against 
achieving his present salary level to say nothing of the other 
unique benefits he enjoys. 


Small Company Disadvantages 


To be sure, there are disadvantages in a small company 
and this president cites a few of the more important: 

© Less security in bad business periods. 

e Less opportunity for reward on the basis of a rec- 
ognized job level. 

© Less chance for men of ability to reach high-salaried 
positions—$25-50,000. 

© Often too much work and responsibilty on too few 
people. 

@ Not enough capital and resources to take advantage 
of new business opportunities. 

Other small company respondents, too, had much to 
say about the disadvantages of work in small outfits. Forty- 
two disadvantages were mentioned in all, from lack of 
experts and consultants within the company to too much 
emphasis on “personalities” and lack of fringe benefits. 
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PRESIDENT 
$10-30,000/yr. 


CHEMICAL 
ENGINEERS 
$6-12,000/ yr. 


But you won’t command really big money or outside influence. 


From 34 respondents, only four disadvantages were men- 
tioned five times or more. These were: “lack of money 
to carry out ideas,” “less security,” “can’t compete with 
big companies salary-wise,” and “less chance for advance- 
ment because of fewer jobs available.” The old shibboleths 
of “no security” and “lower pay” are gradually losing some 
of their exclusive identification with the small company. 

Among the other disadvantages mentioned were: 

Lack of literature and/or lab facilities. 

Experience discounted by big companies. 

Lower level of efficiency in the organization. 

Immediate plant problems limit time available for de- 
velopment projects. 

Top technical and administrative positions filled by less 
competent people who got the job because of family 
relationships. 

Lack of prestige associated with company. 

Other disadvantages were listed but most of these were 
relatively minor. 


” 6 


Salaries Large and Small 


Are engineers in small companies paid less than those 
in larger ones? Although our sample was too small to be 
conclusive, some inferences can be drawn from the data. 

Exactly half of the respondents from small companies 
earned more than $9,000 a year; among the big companies, 
three out of every four of the men we contacted earned 
more than $9,000. The next biggest group fell into the 
$8-9,000 bracket, roughly 15 percent of the small company 
respondents and 12 percent of the large company em- 
ployees. There were 11 men under $8,000 in the small 
company group compared with three in the big companies 
but, again, the sample was small. 

Speaking generally, it seems safe to say that the big 
companies do pay their engineers more—except in the 
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BOARD OF DIRECTORS 
Executive Committee 


LARGE COMPANY: Here’s the average job and the top job you can realistically hope to attain—and the steps between, 


cases where a small company has a profit-sharing plan or 
where a man is offered a share of the business. The small 
company has a definite edge here. So has the small-to- 
medium company with enough capital, imagination and 
know-how to be really on the move. In rare cases, a man 
can ‘‘get in on the ground floor” with these and find his 
small company transformed into a big one within five to 
eight years. 

What kind of jobs do the senior engineers hold in small 
companies? ‘The biggest single group was found in ad- 
ministration, that is, their main responsibilities were super- 
visory rather than technical. There were roughly two 
engineers in administration for every one in either research 
and development, plant operation or design. 

Most of these administrators were plant managers or 
general superintendents. There were some sales managers, 
design chiefs and men who could best be described as 
“part owners’ of small firms. 

The job breakdown in the big companies was roughly 
the same: two men in administrative posts for each man 
in either research and development or plant operation. 
There were only three men in design work but again this 
was probably more a reflection of the small sample than 
a true index of the facts, 

As in the small companies, most of the administrative 
jobs were those of plant manager, works manager, depart- 
ment heads and general superintendents, There were rela- 
tively few staff jobs in the group. 

Are future potentialities better in small companies? 

We asked the people in both large and small companies 
about their eventual top salary and job expectations. As 
expected the potentialities in the big companies were 
much better. 

Top salary expected ran from $10,000 a year for a 
supervisor's job to a top $60,000 for a divisional vice pies- 
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idency in a top company. The average top salary expecta- 
tions in the big companies ran slightly over $30,000. 

The average was a third lower in the smaller companies 
where only one man out of 26 hoped eventually to reach 
$30,000 a year as director of engineering. Average top 
salary expected was about $20,000. Most modest expec- 
tation was $8,500. 

The facts seem to bear out the contention that you can 
aim higher, perhaps expect higher in the big company. 
But tipping the scales the other way is the factor of 
keener competition. Perhaps only one man in ten—or 
twenty—or thirty can actually reach these top jobs in the 
big company while the odds may be only one in three—or 
five—or ten in the small company. Another factor in favor 
of the small company is the fact that 18 out of 26 thought 
that $20,000 a year or better could be realized eventually 
with the small company. 

We also asked the engineers in both groups whether they 
expected to attain these goals with their present employer. 
Of the men in the small companies who answered the ques- 
tion three out of four said “yes,” one in four said “no.” 
The ratio was very slightly better in the big companies 
where four out of every five said “yes.” 


Big Company Advantages 


Let’s shift our emphasis now and give the big companies 
a closer scrutiny. Certainly there is much to be said 
in favor of them as an employer. Analyzing the comments 
from respondents in big companies one gets a distinct 
impression that does not strictly admit of objective analysis. 
One feels that here is a group of sound, mature and loyal 
men. 

Here’s how they rated their own type of company with 
regard to advantages and disadvantages. The top five ad- 
vantages were: 
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® Opportunity for development and advancement much 
greater. (Practically everybody mentioned this one.) 

© Stability of employment and income plus fringe bene- 
fits. (Also came in for heavy mention.) 

© Opportunity for varied experience. 

© Stimulating contact with professional people of di- 
verse backgrounds. 

© More interesting and varied work. 

Most of these advantages speak for themselves. There 
seems to be some indication that security is an important 
factor in the thinking of the men in big companies while 
those in small companies aren’t too concerned with it. 

Some of the other advantages uppermost in the minds 
of respondents were: 

Work with best equipment. 

Higher compensation. 

Chance to specialize to a high degree. 

Chance to tackle large problems. 

Aggressive management. 


Efforts leave a mark on society. 

Chance to keep well-informed on many subjects. 

And many more. Certainly no one considering employ- 
ment can shrug off advantages like prestige, association 
with leaders, doing things on a big scale and the like. They 
dovetail with some of man’s fundamental drives. 


Big Company Disadvantages 

But there’s another side to the picture of big com- 
panies, the disadvantages. 

The two at the top of this list are closely related: 

© The danger of “getting lost” in a big outfit. 

Remote contact and communication with top man- 
agement. 

Naturally if communication could be improved, engi- 
neers wouldn’t feel lost. But trying to improve communi- 
cation in a complicated organization is like trying to “cure” 
the common cold. Every year somebody has a great and 
wonderful “cure” and yet the evils are still with us. 

Other top gripes: 

e Apt to be transferred all over the country. 

@ Rate of growth and promotion may be slower. 

® Too much red tape. 

¢ No opportunity to get close to many functions of 
company operation. 

® Politics worse in big company. 

© Many big companies tend to pay less. 

¢ Less freedom in the job. 

@ Little personal recognition. 

e Big companies move too slow in meeting new situa- 
tions. 

And some of the lesser disadvantages to the big company 
were these: 

© Danger of overspecialization. 

Living conditions rather poor. 

¢ Too hard to sell ideas. 

© Lower pay for specialized knowledge. 

© Too much organization to get anything done. 

There were other disadvantages mentioned but these were 
peculiar to a particular company. 

One of the most provocative questions asked was the 
last. “Would you advise a graduating engineer to work 
for a big company or a small one?” 
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Of those now in small companies only three would advise 
a young engineer to seek a career in a big company. The 
remaining either recommended the small company emphat- 
ically, or a succession: big compay first, then small. 

Those now in the big companies had as much fealty as 
their small-company brethren. Only four out of forty sug- 
gested that the graduate make his home in the smaller 
outfit exclusively. Sixteen said “stick with the big,” four- 
teen said, that it depends on the individual, and six said 
essentially “try the big company long enough to take advan- 
tage of training programs, experience and prestige. Then 
if things don’t open up fast, look to the small company.” 

A few people in both large companies and small con- 
tended that the question was ridiculous since a good man 
in a good company large or small could not fail to get 
ahead. Some isolated instances of bitterness among the 
respondents would at least question this point. 

In a substantial number of cases respondents from both 
large companies and small were deliberately calculating 
in their reply. Their advice: work for a big company just 
long enough to take advantage of excellent training pro- 
grams and experience, then shift to a small company where 
you can capitalize on that experience to get ahead fast. 
We asked some of these men whether, in conscience, they 
considered this fair to the big company with a substantial 
investment in the man’s training. Typical replies went 
something like this: “When a company hires a man it 
is up to that company to keep the man sold on them. 
Any outfit that let’s its engineers become dissatisfied, lost 
in a big group or generally bogged down can blame itself 
when men leave.” 

Actually not much of a problem exists here simply be- 
cause a company will not invest a fair amount of money 
in training a man unless it expects to give that man an 
opportunity to use that training to go places in the 
company. 

What all the advice seems to boil down to is this: 
Unless a man knows exactly what he wants and how he’s 
going to get it, it’s probably a mistake to start in a small 
company. 

Best bet is to start in a large or medium company and 
get all the training and diversified experience possible—for 
maybe three to eight years. At the end of that time the 
engineer will have a pretty good idea of where he wants 
to go and his chances of getting there. Then is the time 
to choose an employer who can give him what he wants 
out of life. The use of the word “life” is important there 
for the big companies are tending more and more to 
absorb the whole personality of the “young executive.” 
They expect a man cheerfully to move around the country 
—once, twice or more times. They may expect him to 
travel extensively spending much of his time away from 
his family; they may expect his wife to assume social 
burdens as part of the man’s job; they certainly expect 
the employee to be a company good-will ambassador Off 
the job as well as on it; in extreme—and archaic—cases they 
may even dictate a man’s dress, mores and political think- 
ing. To some men such a price is a small one for the 
increased pay, power and standard of living they can 
expect; to others it is an unreasonable encroachment of 
personal liberty. 

The important thing is for the man to find out exactly 
what he wants and then strive mightly to get it. 
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Fig. 1—This phosphorus furnace rotates, and by doing so, cuts power costs by more than $5 per ton of phosphorus produced. 


More on Rotating Phosphorus Furnace 


TVA’s unusual rotating phosphorus furnace has passed 


its second birthday. Here’s how it compares to conventional stationary 
furnaces in power consumption and other important factors. 


M. M. STRIPLIN, Jr., G. H. MEGAR and J. M. POTTS 


A new type of phosphorus furnace 
has come of age at TVA, The major 
difference between this rotating fur- 
nace and conventional stationary fur- 
naces is the slow movement of its cir- 
cular crucible and contents around 
the electrodes which pass vertically 
through the stationary roof of the fur- 
nace into the charge. 

First described in Chemical Engi- 
neering, July 1951, initial operation 
of the furnace began in October 1950. 
Now, after almost three.years of opera- 
tion, there are answers to several im- 
portant questions, including: 
© What happens to power consump- 
tion when the furnace is rotated? 

e How does the capacity of the fur- 
nace compare to that of a normal fur- 
nace of equal hearth area? 

e What ratio of current-to-voltage 
gives the best results? 





M. M. Strripuin, G. H. Mecar 
and J. M. Ports are all chemical en- 
gineers with the Tennessee Valley 
Authority, Office of Chemical Engi- 
neering, Wilson Dam, Ala. 


e Can the furnace satisfactorily proc- 
ess low-cost phosphate fines without 
first agglomerating them? 


MAJOR PROS AND CONS 


The main advantages of a rotating 
furnace are that power consumption is 
lower than with a stationary furnace, 
it can be operated at a higher capacity 
without serious damage to the lining, 
the life of the lining is longer, rodding 
of the charge is not necessary, and 
phosphate fines can be smelted more 
effectively. 

The disadvantages of this type of 
furnace can be primarily attributed to 
its shape. With a circular furnace, 
it is not possible to arrange the elec- 
trode guides, feed chutes, gas offtake 
and poke holes on the roof so that 
accessibility is as good as with a rec- 
tangular furnace. 

Slag runners on a rotating furnace 
must, of course, be longer, and removal 
of the skull from the runners takes 
more time. Also, it’s harder to open a 
tap hole that has been inactive than 
one which is used often. 
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Maintenance of the rotation equip- 
ment is no problem with a well-e- 
signed unit and shouldn’t be con- 
sidered a disadvantage. And the cost 
of an 8,500-kw. rotating furnace, in- 
cluding transformer and_ electrical 
equipment, is only about 3 percent 
more than that of a stationary furnace 
of the same capacity. The advantages 


iof this type furnace far outweigh the 


disadvantages. 

Here’s a detailed breakdown of 
what’s been done with this furnace at 
TVA: 


STARTING UP 


The furnace has been operated as 
an integral part of the TVA electric- 
furnace plant and experimentation 
was possible only in conformance with 
the overall power and raw materials 
schedule. 

Early operations were carried out 
without electrode guides and with 
only one feed chute. The same nodu- 
lized Tennessee phosphate sand_nor- 
mally used in TVA furnaces was the 
first charge and runs were made at 
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325 y. amd the designed capacity of 
7,500 kw. 

The rotation rate was gradually in- 
creased from one revolution in 100 
hours to one revolution in 20 hours. 
At this point, one of the 24-in. graph- 
ite electrodes broke and in most of 
the subsequent runs on nodules the 
rate was one revolution in 50 hours. 


FURNACE DIFFERENCES 


It was evident after the first few 
weeks that power consumption was 
much less in the new furnace than in 
any of the other TVA furnaces. The 
extent to which rotation was respon- 
sible raised a big question since there 
were several other differences in the 
two types of furnaces. 

The rotating furnace is circular and 
the electrodes are arranged in a tri- 
angle; other furnaces are rectangular 
with electrodes in line. Also, graph- 
ite electrodes are used in the rotating 
furnace, and the bottom is cooled 
with water, whereas standard furnaces 
have carbon electrodes and air-cooled 
bottoms. 

Following a primary voltage increase 
of about 6 percent, the transformer 
on the rotating furnace was capable 
of supplying power at phase voltages 
up to about 400 v., 325 v. being the 
maximum for the other furnaces. As 
discussed later, however, higher volt- 
ages did not prove to be a factor in 
lowering power consumption. The 
lowest power needs for the furnace 
were obtained at the same voltage 
and power input as that used regu- 
larly in some of the other furnaces. 


POWER CONSUMPTION 


The pilot plant work described in 
the earlier article’ indicated that op- 
timum power input for rotating oper- 


ation would be higher than for sta- 
tionary operation because with rota- 
tion the charge wasn’t fused to the 
furnace wall. 

This difference raised the question 
as to what power input should be used 
in comparable rotating and stationary 
runs. It was decided'to use 6,500 kw. 
—equivalent to 30 kw. per sq. ft. of 
hearth. This is about the maximum 
power density used in TVA stationary 
furnaces. 

The run with rotation lasted 15 
weeks and was followed with a 6-week 
stationary run under essentially the 
same conditions (Table I). There 
was practically no difference in power 
or electrode consumption or in off- 
gas temperature. About the only sig- 
nificant difference was that when the 
furnace was stationary the charge un- 
der the gas outlet required rodding 
for the first time in the life of the 
furnace. 

These runs merely showed that ro- 
tation produced no change in power 
consumption under the assumed con- 
ditions which involved a power input 
and other conditions already proved 
optimum for the TVA stationary fur- 
naces. There remained, then, the 
problem of establishing the optimum 
power input for rotating operations so 
that a more valid comparison could 
be made. 

It was also necessary to determine 
the effects of rotation on the life of 
the carbon lining, on the capacity of 
the furnace, and on the ability of the 
furnace to smelt fines, so that the eval- 
uation could be made in terms of fac- 
tors other than power consumption 
at a given power input. 


MORE POWER IN, LESS USED 


Power input study runs lasted 3-6 


Table 1—Effects of Rotation, Power Input, Voltage and Type of Charge 
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Fig. 2—Effect of voltage on power and elec- 
trodes consumed; power in = 7,500 kw. 


weeks each and were carried out with 
a uniform phosphate charge (Table 
I). Voltage was increased with each 
power increase so that the current- 
to-voltage ratio was constant at 67-73. 
As shown in Fig. 3, power consump- 
tion went down as the power input 
was increased from 6,500, to 8,500 
kw., and then increased slightly as the 
power went up to 9,500 kw. 

The lowest power consumption 
achieved in these runs was 4,028 
kwhr. per ton of P,O, charged. Nom- 
inal power input for this run was 
8,500 kw. at 350 v. Recently the 
furnace was run at this same input 
at 325 v. for two months and the 
power consumption averaged 3,858 
kwhr. per ton of P,O, charged. 

During the same two months three 
other TVA furnaces were operated 
on the same charge and under’ the 
same conditions, except that furnace 
No. 4 used a lower voltage. The re- 
sults are shown in Table II. 

Power consumption for the rotat- 


Voltage 
Rotating 
Nodule 


Power Input 
Rotating 


Type of o 
Nodule 


Rotation 
‘ ee, Stationary 
Type of charge odule 











* Theoretical amount of coke to supply carbon to reduce the POs, the FesO; and half the HyO in the phosphate and coke. 
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ing furnace was 12.4 percent less than 
the lowest of the other three and 
16 percent less than the average. With 
power at 3.7 mills per kwhr. and with 
86 percent phosphorus recovery, the 
power cost of the rotating furnace 
would be $5.39 per ton of product 
lower than for the best of the other 
furnaces. 


CARBON LINING 


Representatives of the phosphorus 
industry examined the furnace when 
the charge was removed after the first 
ten months of operation. The con- 
sensus was that the lining was in 
much better shape than linings in 
stationary furnaces operated about the 
same length of time. 

There was practically no attack of 
the carbon floor and no cracks were 
discernible in the floor blocks. Also, 
the characteristic attack of the wall 
at the slag line and around the tap 
holes was entirely absent even though 
only one set of tapholes could be 
used during the last eight months 
(Fig. 4). This restricted use of tap- 
holes was due to the fact that rotation 
was discontinued in favor of oscilla- 
tion through 120 deg. for that time. 

And this lack of attack is particu- 
larly significant in view of the fact 
that the outer surfaces of the elec- 
trodes are 30 percent closer to the 
wall than in other furnaces of the 
same capacity. 

During the twelve and a_ half 
months between the first and second 
inspections, the furnace was operated 
for about eight months at nominal 
power inputs of 8,500-9,500 kw. with 
nodulized charge to establish the op- 
timum conditions for rotating opera- 
tions. The respective hearth densi- 
ties for these loads are 32 and 47 per- 
cent higher than the maximum used 
in other TVA furnaces, and there 
was no evidence of hot spots in the 
shell at these power densities, which 
past experience had shown were too 
high for stationary furnaces. 

For the other four months the fur- 
nace was operated at 7,500 kw. with 
various proportions of uncalcined 
Florida phosphate fines in the charge. 
This gave a slag of a somewhat higher 
P.O, content. 

The conditions over the total 
twelve and a half month period would 
normally be expected to result in ab- 
normally high wear of the lining, but 
such was not the case. When the 
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Fig. 3—Effect of power input on power consumption in rotating furnace. 


furnace was inspected, wear of the lin- 
ing was found only near the used set 
of tap holes (Fig. 5). Here the side 
wall was attacked to a depth of about 
17 in., or 53 percent of the wall 
thickness. The wear decreased in all 
directions from this point and there 
was no discernible wear of the back 
half of the furnace wall. 

The maximum attack and wear of 
the floor was at a point near the deep- 
est penetration of the wall—about 44 
in. deep, or 11 percent of the floor 
thickness. The average floor attack 
was 24 in, 

It was evident that the attack of 
the lining would have been minor 
with either complete rotation or 120- 
deg. oscillation if each set of tap holes 
had been used for equal periods of 
time. It is also likely that linings will 
last longer with complete rotation 
because rotation provides greater op- 
portunity for maintaining a protec- 
tive layer of frozen material next to 
the wall. 

Many electrodes were broken while 


Table II—Comparison of TVA’s 8,500-kw. 


Power input, average, kw.. 
woltage, nominal 


elapsed ti: 

Rate of etalon, br. per 
revolution 

POs content of silica sete 
phosphate, percent. 

Type of charge, percent 
Nodules 


Power npr kwhr. per 
ton of PQ) charged. . 
Electrode consumed, lb. per 
ton of PO; charged. . 
rape wt, ratio in slag.. 
P2Os in slag, percent 
Gas temperature, deg. F.. 


* 24-in. graphite electrodes. 
’ 20a. amorphous carbon electrodes. 


determining optimum operating con- 
ditions, mostly while testing fines. 
After suitable conditions had been 
established, however, this problem dis- 
appeared. During one 6-month period 
of operation with nodules, only one 
electrode was broken. 


VOLTAGE STUDIES 


The voltage was varied from 250 to 
375 v., at a power input of 7,500 kw. 
Both power and electrode consump- 
tion decreased with an increase in 
voltage (Fig. 6). However, operation 
at 375 v. was not satisfactory because 
the electrodes were so high in the fur- 
nace that tapping was difficult due to 
the low temperature of the slag. 

The best results at this power input 
were with 325 v. As discussed earlier, 
this voltage also gave lower power 
consumption at a power input of 
8,500 kw. The latter condition repre- 
sents a current-to-voltage ratio of 
about 80. Results published recently 
by Curtis* give a like ratio for the TVA 
stationary furnaces. (Please turn page) 


Rotating and Stationary Furnaces 


amount of coke to supply carbon to reduce the P2Os, the Fe:Os and hali the HeO in the 


ghommate and coke. 
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Fig. 4—After 10 months, carbon lining shows little wear. 


SMELTING FINES 


Nodules of about the composition 
and size shown in the table below 
were the phosphate regularly charged 
to the rotating furnace, but dried 
Florida fines were also used occasion- 
ally up to 10-20 percent of the total. 


in. 
in. 
mesh 
mesh 


=10 
—48 


Runs were made in the rotating 
furnace te determine the usability of 
fines. This required caution because 
the use of more than 30 percent of 
these fines in conventional furnaces 
generally causes high off-gas tempera- 
tures and poor operation of the elec- 
trostatic dust precipitators. 

The percentage of fines in the 
charge was increased step-wise until all 
the phosphate was supplied as fines. As 
shown in Table I, power consumption 
was about the same with 50 percent 
fines as with all nodules. However, the 
P.O, content of the slag and the elec- 
trode consumption were both higher. 

As the percentage of fines was in- 
creased operation became increasingly 
troublesome due to sticking of the 
electrodes in the seal rings, electrode 
breakage, and high gas temperatures. 
The electrode troubles were overcome 
by changing the seal rings and by de- 
creasing the rate of rotation to one 
revolution in two hundred hours. 

In the run with 100 percent fines, 
power consumption, electrode con- 
sumption, and the P,O, content of the 
slag were all considerably higher than 
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with nodules. Operation was satis- 
factory in the final three-week run on 
100 percent fines, but was more 
troublesome than with nodules and 
the voltage had to be lowered to 275 v. 
to prevent high off-gas temperatures. 

It was estimated that the cost of 
producing phosphorus from Florida 
fines would be about the same as from 
nodulized Tennessee sand because the 
low cost of the fines offset the in- 
creased operating cost. 


IMPROVING THE FURNACE 


Ninety-six percent stream time was 
maintained during the first two 
months of operation, and the results 
were good. However, the torque needed 
to turn the furnace sometimes ex- 
ceeded the rated capacity of the main 
speed reducer, resulting in shear pin 
failure. : 

This trouble was partially overcome 
by improving the alignment of the 
rollers on which the furnace turned 
and by using over-sized shear pins 
while plans were being made to buy 
a larger speed reducer. 

The need for electrode guides and 
more feed chutes was soon apparent 
and the guides and three more chutes 
were added after the first two months. 

After running a total of ten months 
the furnace was shut down for inspec- 
tion and improvement. During this 
time torque measurements were made 
to determine what factors were offer- 
ing resistance to rotation. Readings 
were made after the electrodes were 
withdrawn from the charge and also 
after the furnace was emptied. 

The torque of the empty furnace 
was 32 percent of the rated capacity 
of the main speed reducer. It was 46 
percent with a full furnace, except in 
one 60-deg. arc where it surpassed 
rated capacity of the speed reducer. 
These measurements indicated that 
improper alignment was the chief cause 
of shear pin failure and indicated that 
a new speed reducer might not be 


Fig. 5~After 184 months, lining is worn only near tapholes. 


necessary. The excessive drag was 
eliminated by raising the furnace roof 
4 in., and by increasing the clearance 
in the molten lead bath that provides 
a gas-tight seal between the roof and 
the crucible. 

Twelve percent antimony was added 
to the lead bath to lower its melting 
point and to decrease oxidation. Also, 
three more feed chutes were added 
(making a total of seven) to improve 
charge distribution and thus to im- 
prove the chances of operating at a 
higher power input without excessive 
off-gas temperatures. 

After these changes the furnace 
was run for over a year with no drive 
mechanism or lead seal trouble. There 
were no failures of the submerged 
heaters in the bath and shear pins 
failed only twice when slag splashed 
on the circular rail over which the 
rollers travel. 

Recently, a simple torque measut- 
ing and controlling unit was added to 
the drive to reduce the chances of 
electrode breakage due to resistance of 
the charge to rotation. This unit 
automatically reverses the direction of 
rotation when excessive torque de- 
velops. Also, a recorder was installed 
to show the position of the crucible. 
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CHLORINE DIOXIDE plant at Riegel-Carolina Corp., Acme, N. C., (1. to r.) 3 reactors, 2 absorbers, ClO, storage. 


LEY 


New Outlook for Chlorine Dioxide 


New point-of-consumption process safely produces 
chlorine dioxide of high quality at competitive cost. First to take 
advantage is pulp industry with new gas-tight bleaching cell. 


JOHN SCHUBER and W. 

Chlorine dioxide is a chemical of 
rapidly increasing industrial impor- 
tance. Although known for over a 
hundred years, its combination of 
toxic, explosive, and corrosive proper- 
ties had relegated it very largely to 
the class of laboratory. curiosities. In 
the 1920’s interest was renewed in 
chlorine dioxide because of its ability 
to bleach and remove impurities from 
cellulosic materials with relatively 
little degradation of the cellulose struc- 
ture. 

Research on methods of genera- 
tion and utilization of chlorine diox- 
ide failed to produce any process for 
liquefying or compressing it (as is 
done with chlorine) that would over- 
come the hazard of explosion. Ship- 





Joun Scuuser is manager of the 
pulp and paper section of technical 
service dept., Solvay Process Div., 
Syracuse, N. Y. W. A. Kraske is as- 
sistant manager of the same section. 


A. KRASKE 


ment in solution proved impractical 
due to prohibitive costs. 

To avoid these difficulties, a num- 
ber of processes were developed 
whereby chlorine dioxide was manu- 
factured at the point of use. Al- 
though these results were encouraging 
the use of these processes has not 
been widely adopted because of high 
initial plant costs, royalties, low effi- 
ciencies, high chlorine to chlorine 
dioxide ratios, and questionable safety 
factors. 


NEW PROCESSES, NEW OUTLOOK 


A new method of producing chlor- 
ine dioxide at the point of con- 
sumption, developed by Solvay Proc- 
ess Div., Allied Chemical & Dye 
Cozp., surmounts the previous draw- 
backs with respect to costs, product 
quality and safety. This process is 
being operated commercially on a 
continuous basis in conjunction with 
a new and improved Solvay method 


CuemicAL EncINEERING—September 1953 


of using chlorine dioxide for bleach- 
ing cellulose pulp. 

In the Solvay method of chlorine 
dioxide manufacture sodium chlo- 
rate in acid solution is reduced to 
chlorine dioxide by a reducing agent, 
in this case methanol. 

Cost of the reducing agent is a 
minor item. Methanol has the great 
advantage that it produces little chlo- 
rine in side reactions. This allows 
more efficient usage of chlorate, 
which is a major cost item. 

In physical layout the plant con- 
sists of three reactors. Each has a 
packed stripping section, and is fitted 
with external circulation and heat 
exchanger for reaction control. Op- 
eration is continuous, with the three 
reactors in series. 

Chlorine dioxide gas is absorbed 
by water passing through two packed 
towers in parallel. Water solution 
falls to a receiver tank, from which 
it is pumped to the bleach cell. Spent 
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liquor from No. 3 reactor on a kraft 
pulp mill installation goes to a neu- 
tralization tank, for further process- 
ing and use. 

In normal operation, sodium chlo- 
rate solution and sulfuric acid are fed 
to the circulating line on No. 1 
reactor. A portion of the methanol 
is also added at this point. A low 
pressure blower supplies a stream of 
air to strip chlorine dioxide gas from 
the reactor liquor and carry it to the 
absorbers. 

Partially reacted liquor continually 
overflows the reactor reservoir, in 
quantity equal to the quantity of feed. 
This is introduced to the circulating 
system of No. 2 reactor, where further 
addition of methanol occurs. Air again 
sweeps chlorine dioxide out to the 
absorbers. This process is repeated 
at No. 3 reactor. 


What You Gain Using Chlorine Dioxide 


For Bleaching Fats and Oils 
Good color. 
No degradation. 
No residual taste. 


For Bieaching Flour 
Bleaches and matures in one shot. 


Kills bacteria equally as well as chlorine. 

Leaves no residual taste such as noted with chlorine when water con- 
tains traces of phenol. 

Destroys musty taste and odor following copper sulfate algae treatment. 


For Oder Centrol 
Supplies oxygen to destroy offensive odors without chlorination. 
Kills odors from animal and fish rendering plants, soap works. 
Stops odor from spent kraft mill cooking liquor. 
Oxidizes sulfides to thiosulfates in spent kraft cooking liquor. 
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Process set-up offers a number of 
advantages. The reaction is moder- 
ated and readily adjusted for efficiency 
and production rate. Chlorine forma- 
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BLEACHING stage for pulp rans with negligible gas loss to atmosphere. 
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so connected that any reactor can 
be taken off-stream for maintenance 
without halting production. This is 
important, since the associated pulp 
mill and bleach plant, operating 
around the clock at 200 tons per day 
and upwards, is not readily shut down. 

Due to the explosion hazard, con- 
centration of chlorine dioxide gas 
throughout the system is limited to 
10 percent. Since the bleach plant 
desires as concentrated a solution as 
possible, the existing installation at 
the Riegel-Carolina Corp. in Acme, 
N. C., uses a steam jet refrigeration 
unit to provide 10 deg. C. water to 
the absorbers. By this means a solu- 
tion strength of 6 gpl. can be main- 
tained efficiently. 

Spent liquor from No. 3 reactor 
consists mainly of sodium bisulfate 
and excess sulfuric acid. If the asso- 
ciated pulp mill operates by the kraft 
process, this waste liquor may be neu- 
tralized with any available sodium al- 
kali, such as soda ash or kraft black 
liquor, to give salt cake which is the 
make-up chemical in the kraft recov- 
ery cycle. 
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Materials of construction have 
now been developed to the point of 
satisfactory performance. Stoneware, 
porcelain, or steel with membrane 
backing and acid-brick lining pointed 
with Vitroplast cement are acceptable 
for reactor and absorber towers. 
Piping is Saran-lined steel, or porce- 
lain. Heat exchangers are Karbate. 
Installed pumps are Durichlor and 
Ircamet. Kel-F is used for valve 
diaphragms, and teflon for packings. 

These materials do not necessarily 
complete the list of possibilities, but 
they do represent those on which 
the greatest experience has been ac- 
cumulated. A test program is con- 
tinually under way to develop alter- 
nate materials of construction. 


OPERATION AND COST 


One man operates the plant on 
a full time basis. His duties include 
periodic sampling and analysis of the 
gas streams for purposes of safety and 
efficiency, and sampling and analysis 
of the final solution. No instrumental 
method has yet been developed to su- 
persede this testing. Otherwise the 
process can be controlled from a cen- 
tral instrument station. 

The process has proved easy to 
control; the small quantity of ma- 
terial actually in process at a given 
time renders starting, stopping, and 
production rate changes convenient 
and rapid. Designed for three tons 
per day of C10,, the plant at Acme 
has been operated successfully at rates 
from 0.3 to 3 tons per day, with little 
effect on efficiency. 

Cost of equipment as described, 
plus storage tanks, building, and in- 
strumentation, is estimated, on the 
basis of plants now under construc- 
tion, at $150,000 to $170,000. On 
this basis, the cost of chlorine diox- 
ide, including raw materials, labor 
and maintenance, power and services, 
depreciation, overhead and taxes is 
about 25c. per Ib. 

The initial installation was made at 
a new pulp mill, where available space 
and climatic conditions permitted out- 
door construction. Unit occupies a 
floor area of 24 by 44 ft. However, ar- 
rangement of equipment is flexible 
and can be compressed and rear- 
ranged to fit available space. 

This method of manufacture is 
available to the paper industry by 
non-exclusive contract on a royalty- 
free basis. Solvay provides basic proc- 


ess plans and information, engineering 
assistance and consultation during 
the design stages, start-up and train- 
ing period. Technical assistance is 
available thereafter as required. 


HARNESSING THE PRODUCT 


Effective utilization of chlorine 
dioxide is equally as important as its 
efficient production, Chlorine diox- 
ide was originally considered a high 
cost super bleach, to be used only 
when high quality requirements over- 
rode costs. Experience has shown, 
however, that when used efficiently, it 
can be employed to advantage at any 
brightness level. It offers quality bene- 
fits at about the same cost as con- 
ventional bleaching methods. 

Important factor in chlorine dioxide 
bleaching is that effective bleaching 
temperatures are in the range of 150 
to 180 deg. F. However, at these 
temperatures partial pressure of chlo- 
rine dioxide is high. In conventional 
bleaching equipment losses of chlorine 
dioxide to the atmosphere result in 
excessive consumption. This has led 
to erroneous elevation of C10, bleach- 
ing. 

Benefits of bleaching under condi- 
tions of no gas loss were investigated 
in the Solvay laboratories. A design 
incorporating the desired features was 
developed by the Improved Machin- 
ery Corporation of Nashua, N. H. 

Pulp from the preceding conven- 
tional bleach stage is washed and 
thickened on a vacuum washer to a 
consistency of about 20 percent fiber. 
This stock is mixed with steam in a 
double shaft mixer and raised to 
bleaching temperature. Then it is 
dropped to a patented thick-stock 
pump, which forces the pulp through 
the chlorine dioxide mixer and into 
the rising leg or pre-retention tower. 

Chlorine dioxide contacts the pulp 
at the point where: pump pressure 
and hydrostatic head combine to give 
the best possible mixing. Initial re- 
action between chlorine dioxide and 
pulp is rapid. By the time the pulp 
plug reaches the top of pre-retention 
tower and drops into main cell the 


quantity of chlorine dioxide and con-’ 


sequently the partial pressure has been 
greatly reduced. 

In those cases where the initial 
quantity of C10, is small enough to 
leave relatively small residuals, the 
main cell is allowed to vent through 
a small packed tower. A water spray 
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traps and returns chlorine dioxide, yet 
allows trapped air to escape. 

In cases where high usage of C10, 
causes higher residuals the tower is 
designed for back pressure. Use of a 
water trap simultaneously maintains a 
controlled back pressure and reab- 
sorbs chlorine dioxide vapor. 

Pulp proceeds slowly down the cell, 
for a maximum retention period of 
five hours. Near the bottom, dilu- 
tion water is injected. Diluted stock 
is circulated for uniform mixing, then 
pumped to the vacuum washer. This 
is the final stage in the bleaching 
process. 

At the present time there are no 
economically feasible materials for 
washer construction capable of stand- 
ing up to the corrosive action of C10, 
even when extremely dilute. There- 
fore, to neutralize excess chlorine di- 
oxide either sulfur dioxide or caustic 
soda is injected with the dilution 
water into the bottom of the bleach 
cell. 

This bleaching stage has produced 
90 G. E. Brightness on kraft pulps 
without loss of strength. Conven- 
tional sequences have difficulty in 
exceeding 80. Addition of chlorine 
dioxide varies from 0.25 to 1.0 per- 
cent, depending on the pulp condi- 
tion and desired results. 

Additional cost is largely offset 
by cut backs in the use of chlorine, 
hypochlorite, and caustic soda in pre- 
ceding stages. It seems probable that 
future bleach plants will accomplish 
in four stages the bleaching that now 
requires from five to eight stages. 
This will result in a very considerable 
saving in capital investment, since 
an average stage involves about $350,- 
000. 

Units for producing chlorine di- 
oxide based on this process are now 
under construction in two sulphite 
dissolving pulp mills, a sulphite paper 
pulp mill, a pre-hydrolysis kraft mill, 
and two kraft mills, Design permits 
enlargement without change in lay- 
out. 

Plans are now being completed on 
a new simplified design to produce 
small quantities on a continuous basis 
for such diverse applications as may be 
encountered in small paper mills, 
water treatment plants, flour mills, 
rendering plants, and the like. 

Solvay has applied for patents cov- 
ering this new method of chlorine 
dioxide production. 
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RAMJET engine studies at Experiment Inc., Richmond, Va., produce basic information on high speed chemical kinetics. 


What's Ahead for Jet Engines and 


Where do ideas worked out for aircraft and guided missiles fit into process plants? 


PAUL B. STEWART and FRANK KREITH 


Exploits of the Sabre-Jet aircraft 
over Korea are before our eyes daily 
in press dispatches from front line 
correspondents. Other less frequent 
stories from air research centers in 
this country give us an inkling of prog- 
gress in guided missiles propelled by 
jets and rockets. 

Yet while the aeronautical engi- 
neers are sprinting ahead in their 
developments, engineers from other 
fields are eyeing jets and rockets with 
different applications in mind. These 
machines have certain inherent char- 
acteristics that fit them for other 
services such as found in the proc- 
ess industries. And already earth- 
bound engineers are thinking—devel- 
oping ideas, making calculations and 
sketches, looking toward better proc- 
esses built around machines developed 
for an air age. 

Since the race has already started 
it seems appropriate to summarize cer- 
tain knowledge about the equipment 





Paut Srewarr is acting associate 
professor of mechanical engineering, 
process group and Franx Krerru is 
acting assistant professor of mechanical 
engineering, process group, University 
ot California, Berkeley, Calif. 
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pointing out feasible applications. 
Thus others may be stimulated to con- 
sider the potentialities and develop 
means for reducing the ideas to sound 
engineering practice. 


HOW THEY WORK 


What is jet propulsion and what 
are the differences between jets and 
rockets? Jet propulsion is produced 
by the momentum of a mass of fluid 
being ejected steadily at high speed 
in a direction opposite to the direction 
of propulsion. This applies to all jet 
streams emitting from thrust cham- 
bers of various designs such as ram- 
jets, turbojets and rockets. 

Both ramjets and turbojets require 
compression to impart high velocity 
to the working fluid by expansion 
from a high pressure to a low pres- 
sure region. Compression in the 
ramjet depends on a high relative 
velocity between thrust chamber and 
surrounding air. Air is literally ram- 
med into the open nose of the cham- 
ber. Velocity is thereby decreased 
while pressure is increased. Before a 
ramjet cap operate this higa relative 
velocity must be attained. 

In the turbojet thrust chamber 
compression results from a combina- 


tion of ramjet effect and rotary me- 
chanical compression. The rotary 
compressor is driven by a gas turbine 
located at the downstream end of 
the combustion chamber. Inlet air to 
the engine passes through the com- 
pressor before entering the combus- 
tion zone. With this design it is not 
necessary to have a high relative ve- 
locity between the engine and sur- 
rounding air mass in order to start 
engine operation. 

Both ramjet and turbojet commonly 
use liquid petroleum fuel. 

Rocket thrust chambers require no 
compressed air. Oxygen is supplied in 
liquid form or in chemical combina- 
tion by a powerful oxidizing agent. 
Alcohol is a typical fuel burned in the 
rocket chamber. An inert gas such 
as nitrogen pressure feeds the fuel. 

Temperature and pressure condi- 
tions in the various thrust chambers 
are: Ramjet—3,500 deg. R.max., 0.5 
to 4 atm.; turbojet—400 to 2,500 deg. 
F., 3 to 4 atm.; rocket-—5,000 deg. F., 
300 to 1,500 psi. 


WHY USE INDUSTRIALLY 


For air or space propulsion uses 
the best jet engine is one which 
can produce maximum thrust (or 
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change of momentum) with mini- 
mum expenditure of mass. In addi- 
tion, the jet engine should, of course, 
be as light as possible for airborne 
operation. 

These stringent requirements re- 
result in a prodigious squandering of 
energy. Serious engineering problems 
are introduced such as cooling the 
combustion chamber walls and other 
metal parts exposed to high tempera- 
ture. Intricate electronic mechanisms 
for controlling the engine are also 
needed. 

Despite these factors peculiar to air- 
borne operation there are others that 
mark thrust chamber devices or cer- 
tain of their components as worthy 
of serious industrial consideration. 
Here is a generalized lineup of out- 
standing characteristics: 

¢ Thrust-chamber engines are cheap 
to build. 

@ Jet propulsion engines are ex- 
pensive to operate over extended time 
intervals. 

e Thrust-chamber devices are cap- 
able of producing large forces almost 
instantaneously. 

© Thrust-chamber units could be 
designed to require a minimum of 
maintenance. 
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HIGH VELOCITY reaction chamber produces acetylene from hydrocarbon mixture. Exhaust flame can preheat entering gas. 


Rocket Motors in Process Units? 


We think you'll agree there’s more than a dream to the industrial future of these units. 


eThe weight of thrust-chamber 
devices per unit force or power out- 
put is very much lesss than for other 
types of engines in many applications. 

e Extremely fast cooling rates can 
be obtained during the adiabatic ex- 
pansion of combustion gases through 
the exhaust nozzle. 

Where would equipment with these 
characteristics best fit into industrial 
processing? Two possibilities suggest 





WHY THE INTEREST IN HIGH 
VELOCITY GAS REACTIONS? 


© Jet and rocket research has devel- 
oped information on controlling high 
velocity combustion and gas reactions. 
It’s a good bet further development will 
help chemical producers improve yields, 
simplify processes, lower cost. 


© Big problem on high velocity gas 
reactions is control. Use of an elongated 
jet-type chamber makes — closer 
control. Reactions can stopped at 
the point of optimum yield. 

© There are possibilities too, for cata- 
lytic reactions. In an elongated small 
bore chamber catalyst particles can be 
oriented. The most reactive 
faces will thereby contact the flowing 
gas improving product yield. 
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themselves; (1.) jobs where high per- 
formance with low investment over 
relatively short periods of time is re- 
quired and (2.) where special fea- 
tures such as high cooling or quench- 
ing rates in the flow through the 
nozzle can be used advantageously. 
With these possibilities as a guide 
we shall consider specific applications 
in three main categories; pumping 
and evacuation service, chemical manu- 
facturing and miscellaneous specialties. 


THEY CAN PUMP 


Reaction engines are adapted to 
pumping because they can produce a 
high momentum fluid stream. Fluid 
streams have been used for years to im- 
part momentum to a second fluid 
stream in devices called jet pumps, 
aspirators, ejectors, etc. 

Two main classes of jet pumps are 
rather widely employed: a.) the cen- 
trifugal pump—jet pump combina- 
tion in some water pumping services, 
and b.) the steam-jet ejector as a 
vacuum pump. 

The centrifugal—jet combination 
provides a relatively inexpensive, al- 
though inefficient, answer to the prob- 
lem of suction lifts of greater than 
30 ft. in water wells. The steam-jet 
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ejector finds many process applications. 
It can handle large quantities of con- 
densable vapors without difficulties 
encountered in the use of mechanical 
pumps. Other uses of the jet pump 
principle are found in compressed air 
boosters in stacks and ducts. 

The mechanical design of a jet 
pump using a reaction engine (jet 
engine or rocket motor) as a source 
of motive fluid will present certain 
problems. We can see no reasons 
why these problems cannot be solved 
in much the same manner as for 
steam jet ejectors. 

Two different arrangements of com- 
ponents seem to be naturals for a re- 
action motor jet pump. The first 
of these basic arrangements is pat- 
terned on steam jet ejector practice. 
It consists of a jet pump with the re- 
action motor outside the pump unit. 
The exhaust or tail pipe of the en- 
gine is connected by piping to a noz- 
zle ahead of the throat of the venturi 
section of the pump. This set-up is 
shown in the accompanying sketch. 

Present turbojet engines could be 
utilized and still be a reasonable size. 
Extensive research and development 
would probably be necessary to arrive 
at suitable construction materials for 
the motive fluid piping and nozzle. 
However, there are indications that 
some of the classified military pro- 
grams have made much progress. 

In some cases the reaction motor 
could be built into the jet pump as 
depicted in another sketch. Such an 
installation would eliminate or at 
least simplify the problem of construc- 
tion materials. Choice of the type 
motor would likely be tipped in fa- 
vor of the rocket. Liquid fuel rocket 
motors can deliver larger amounts of 
momentum than turbojets per unit 
throat area. In rockets only liquids 
need to be pumped and high pressures 
can be obtained in the combustion 
chamber. As a first approximation for 
design it seems likely that the ratio 
of jet diameter to venturi throat di- 
ameter now used in steam jet ejectors 
can be used. 

Reaction motor units for pumping 
could be quite similar to the type of 
engine developed for propulsion uses. 
Adaptation to jet pump service should 
not present too serious a problem. 


PUMPING COST 


What are the applications and serv- 
ices where it would be profitable to 
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WHAT'S BEING DONE WITH 
HIGH SPEED GAS REACTIONS. 


@ Acetylene process — Development 
under way by Experiment Inc., Rich- 
mond, Va. for Chemical Construction 
Corp., New York, N. Y. 

© Petrochemicals—Major oil compa- 
nies are understood to be investigating 


Chemical Co., New York, N. Y. 

© Partial combustion of oil for car- 
bon black—Work being done by carbon 
black producers in the Southwest using 
venturi combustion chambers. 

@ Production of P.O;—Being investi- 
gated by Virginia-Carolina Chemical 
Co., Richmond, Va. 











develop these units? A partial answer 
is given by comparing the various 
types of machines on an over-simpli- 
fied basis, but one that should be valid 
for comparative purposes. 

It is assumed that 500,000 cu. ft. 
must be evacuated from 1 atm. to 
0.01 atm. absolute pressure in 4 hr. 
Comparison is made between rotary 
mechanical pumps, steam jet ejectors 
and a rocket motor jet pump as listed 
in the table. 


Comparative Vacuum Pump Costs 


No Labor 
$20.00 


$20.00 


$350.00 


uired to evacuate 500,000 cu. ft 


from 1 atm. to 0.01 atm. abs. in 4 hr. 


While only rough cost estimating 
figures are used they emphasize cer- 
tain points. Mechanical vacuum 
pumps and steam jet ejectors (includ- 
ing the steam generating plant) are 
very nearly a stand-off on investment 
cost. They. are also competitive on 
operating costs, Choice between them 
will then depend upon other factors. 

Jet pumps powered by reaction mo- 
tors can probably be built and in- 
stalled for half the capital outlay re- 
quired for present commercial vacuum 
pumps. More than offsetting this ad- 
vantage is the high fuel cost for these 
units in the usual vacuum pumping 
service. 

However, for intermittent service 


jet-powered pumps may well be in 
the picture. Examples are: 

@ Stand-by units for short-period 
use during repairs. 

e Evacuation of vessels that ordi- 
narily are kept under vacuum for long 
periods. 

© Portable units for use in locations 


_ not supplied with either water or 


power. 

From a_ technological standpoint 
this picture should improve for the 
jet-powered pumps. To date the mili- 
tary use of reaction motors has placed 
a premium on high output rather 
than on low cost operation. For com- 
mercial usage it seems logical to sacri- 
fice some efficiency if large cost sav- 
ings can be realized. One example 
would be the use of inexpensive hy- 
drocarbon fuels and air or enriched 
air as an oxidizer. 

What has been said of vacuum 
pumping applies, in the main, to com- 
pressor service. 


REACTION CHAMBERS 


Chemical process applications of 
reaction motors involve either the 
combustion chamber as a chemical 
reactor or the quenching of the re- 
action products by adiabatic expan- 
sion through the nozzle, or both of 
these features. There is sufficient talk 
in certain quarters and enough rumors 
making the rounds to indicate that 
these possibilities are being taken seri- 
ously by some research laboratories. 

It seems there are several broad 
classes of chemical reactions which 
are suited to rocket motors, or thrust 
chambers as they are also called. 

There are reactions which are suffi- 
ciently exothermic so that the pres- 
sure needed to effect the reaction 
can be developed in the combustion 
chamber, These reactions may not 
require expansion cooling of the prod- 
ucts in order to “freeze” the chemical 
equilibrium. However such cooling 
may be desirable before subsequent 
processing. 

Then there are reactions which 
give satisfactory conversions at ele- 
vated temperatures but which require 
an extremely fast quench or reduction 
of temperature to “freeze” the equi- 
librium, Here the expansion cooling 
is a vital essential to the success of 
the process. This type of reaction 
seems to be best suited for the thrust 
chambers and is likely to be the field 
now under investigation. 
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TURBOJET pump is mounted externally due to size. 


The partial oxidation of hydrocar- 
bons both to oxygen containing prod- 
ucts and to acetylene are commercial 
realities. During the last war the 
Germans manufactured acetylene by 
this process except that a water 
quench was used. 

Experiment Inc, has developed a 
ramjet type of reactor for the manu- 
facture of ethylene and acetylene from 
hydrocarbon fuels. This company’s 
patents have been assigned to the 
Chemical Construction Co. and fur- 
ther intensive development work is 
under way. 

The process offers possibilities for 
closer control to secure higher acety- 
lene yields. Presumably the extremely 
high velocities in the reactor permit 
the reaction to be “frozen” at the 
optimum point by adiabatic expan- 
sion cooling or water quenching. 

Recent studies in the graduate 
school at California Institute of Tech- 
nology have been directed toward a 
better understanding of the process 
variables involved in the reaction 

O, + N, = 2NO 
Also under consideration has been the 
possibility of using turbojet engines 
and DeLaval nozzles rather than 
pebble heaters to manufacture NO. 

Results of the work indicate that 
the temperature required for attrac- 
tive conversions is on the order of 
2,500 deg. K. which is. well beyond 
the range obtainable in present turbo- 
jet engines. However, the cooling 
rates obtained in the nozzle do appear 
attractive. 

Still another reaction possibility 
would employ the jet pump principle. 
Primary reaction would take place in 


the combustion chamber followed by 
expansion for primary cooling. Fur- 
ther cooling, or admixing with another 
component and possible secondary re- 
action would take place during mixing 
of the induced and primary streams. 


POWER WITH A WALLOP 


There are a number of miscellane- 
ous uses for jet propulsion devices 
based on one or more of the broad 
characteristics listed earlier in the 
article. On some of these jobs com- 
mercial units are now available but 
not widely known. Still others repre- 
sent applications where devices are 
currently being developed. A_ third 
category requires further study before 
jet usefulness can be evaluated. 

Jet power could be used advan- 
tageously where high power is re- 
quired for short duration. Starting 
and stopping operations on heavy ma- 
chinery such as motors or turbines 
would fall in this classification. Stud- 
ies are now underway to develop pack- 
age units of solid propellant thrust 
chambers which could be used for 
such purposes. One proposed unit 
could develop 240 hp. at 2,500 rpm. 
for about 20 sec.; total weight empty 
would be 50 Ib., the cartridge would 
weigh an additional 100 Ib. 

During the war the .Germans de- 
veloped a small compact thrust cham- 
ber using hydrogen peroxide and a 
calcium permanganate catalyst to gen- 
erate steam. Measuring only 12 in. 
long with a 4 in. dia. this miniature 
power plant is capable of driving a 
500 hp. steam turbine at 4,000 rpm. 

Ninety percent H,O, is now avail- 
able in this country. A patent has 
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ROCKET jet pump will fit inside ejector chamber. 


been filed for producing H,O, in large 
quantities at a cost of less than $0.11 
per Ib. Direct decomposition of 90 
percent H,O, results in combustion 
products containing 71 percent super- 
heated steam at 1,350 deg. F. (heat 
release of 1,120 Btu. per Ib.) 

This type of thrust chamber may be 
useful as an emergency power supply. 
Typical applications are to be found 
on railways and for extra power to 
aid trucks in climbing hills. 

Liquid propellant thrust chambers 
could be used as a means of providing 
gas generation of large capacity and 
high pressure. Liquid fuels could be 
pumped into the combustion cham- 
ber and burned. Instead of converting 
the thermal energy into kinetic energy 
by means of expansion through a 
DeLaval nozzle, the high pressure 
combustion products could be utilized 
as a pressure source. 

The Linde Air Products Co. has 
developed a jet piercing blowpipe for 
drilling shot holes in taconite mining 
operations. This unit called the JPM 
(jet piercing machine), is a_ self- 
propelled machine with a drilling rig 
similar to oil drilling equipment. 

Instead of the familiar rotary drill 
the machine uses a eombustion cham- 
ber burning a hydrocarbon fuel with 
oxygen at 100 to 200 psi. The three 
flames, raised to supersonic velocity 
by nozzles, impinge on the rock caus- 
ing it to crumble in the 4,000 deg. 
temperature. Water, used for cooling 
the combustion chamber, is also 
squirted cut of the cutting head and 
vaporized. The combustion gas-steam 
mixture transports the rock powder 
out of the hole, 
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NEW TWISTS in mechanical design have resulted in a... 


HOW TO... 


PUMP to lick oxide-formation problems. 


Move and Meter Liquid Sodium 


EK. R. CORNEIL 


Metallic sodium finds industrial ap- 
plication as a reducing agent, a heat 
transfer medium, in metals production 
and in the synthésis of many sodium 
compounds. However, lack of suitable 
equipment for continuous, long-time 
feeding at a measured rate has hin- 
dered the development or expansion 
of these uses. 

The major problem has been the 
formation of equipment-fouling ox- 





E. R, Cornett is a senior research 
associate in the Electrochemicals De- 
partment of the Du Pont company. 
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Difficulties in pumping and metering have heretofore 
limited process use of this metal. Here is a novel pump which 


ides. With this new unit, a metering 
accuracy of 1 percent has been demon- 
strated to be normal, and extensive 
testing has proved the serviceability of 
the apparatus. The first unit in com- 
mercial operation delivered 400 Ib. 
of sodium per hour for 10,000 hr. be- 
fore overhaul. 

Sodium melts to a free-flowing sil- 
very liquid at 97.7 deg. C. It is not 
abrasive, either as a liquid or solid. 
Small qualities can be extruded at 
room temperatures by easily attained 
commercial pressures, however, sus- 
tained flow requires increasing pres- 


finally makes continuous feeding at metered rates practical. 


sures. The trace impurities, generally 
solid particles, are not especially abra- 
sive, and it would appear that the 
characteristics are favorable to me- 
chanical pumping and metering. 
Available centrifugal, gear and pis- 
ton pumps will function temporarily 
in this service, but sustained operation 
is unattainable except in sealed sys- 
tems containing highly purified metal. 
Though careful and skillful handling 
is normal to production processes, it is 
practically impossible to exclude air 
and the resulting oxides completely. 
The turbulence of the pumping proc- 
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ess causes these solids to collect on 
operating parts and at the inlet and 
discharge. 

> Shortcoming of Present Pumps—A 
centrifugal pump has all the elements 
of simplicity but it is generally un- 
satisfactory as a metering device. It 
does not lend itself to small flows and 
its application to sodium has not been 
successfully demonstrated. Packing 
maintenance is difficult and the cen- 
trifugal force developed in the liquid 
causes suspended solid particles to be 
deposited as a tough resistant mass. 

The entrance of minute quantities 

of air promotes the collection of these 
solids. Improved gland arrangements 
of the packless type and careful design 
of the rotor and casing to give smooth 
finished surfaces have extended the 
periods of successful operation in the 
quantity handling of pure sodium. 
e Close clearance gear pumps are 
available in an almost unlimited vari- 
ety of sizes and materials of construc- 
tion. Their efficiency and long life has 
been proved in many fields. However, 
the maximum continuous operation at- 
tained with sodium in a small unit 
having hardened steel parts was 5 hr. 
Shutdowns were invariably caused by 
binding of the gears. 

Traces of oxides collected in the 

close-clearance spaces of the pump. 
Eventually, these solids built up near 
the root of the teeth and filled the 
normal clearances. 
e A piston pump designed for filling 
pressure grease fittings was next stud- 
ied. Operation of this unit revealed 
two weaknesses: 

1, Sodium wet the piston rod. As 
the rod was withdrawn through the 
packing gland, oxides were formed ex- 
ternal to the packing which were 
drawn into the pump body on the re- 
turn stroke. 

2. The suction valve depended 
upon pressure differences for its opera- 
tion. Accumulation of solids soon 
made the valve inoperative. 

An arrangement was added to per- 
mit flooding the piston external to the 
packing gland with oil. This prevented 
oxidation of the sodium and lubri- 
cated the packing, but it was still 
difficult to maintain the gland. The 
necessity for a mechanically operated 
inlet port and a packing gland pro- 
tected from contact with sodium was 
apparent. 
> Features of Improved Pump—A 
pump was finally designed to meet the 








special requirements of liquid sodium 
handling. 

e Inlet and outlet are separated by a 
short, hardened-steel cylinder. 

e Cylinder discharge end is closed by 
a spring-loaded steel ball. 

e Any leakage past the piston on the 
pressure stroke is directed back into 
the inlet chamber. 

e Piston passes through a conventional 
packing gland in the body support and 
enters the pump body through an oil 
reservoir which is separated from the 
sodium by a close-fitting guide. 

e Maximum pressure on the packing 
gland is the inlet chamber pressure. 

e That part of the piston contacting 
the sodium reciprocates into the oil 
reservoir thereby maintaining a con- 
tinuous oil film. 

¢ Sodium does not wet the piston. 

© Oil seal prevents the entrance of air 
into the pump body. 

e When pump is working properly 
there is a sound associated with the 
reduced pressure in the cylinder on 
the suction stroke. If this sound is 
absent, either the cylinder is gas-bound 
or the ball valve is not seating prop- 
erly. 

>How It Works—On the suction 
stroke forces the metal before it until 
flows into the steel cylinder. The 
piston moving down forces the metal 
before it until the cylinder is closed. 
Pressure in the cylinder then forces the 
ball valve off its seat and the metal is 
pressed down the cylinder. 

As the piston approaches the end 
of its stroke, it contacts the ball valve, 
holding it open for an instant while 
the piston changes direction. This al- 
lows a brief flow of metal from the 








discharge chamber back into the cylin- 
der to dislodge any solid particles 
deposited on the seat. 

Withdrawing the piston from the 
cylinder creates a low pressure zone 
into which the sodium flows. Addi- 
tional sodium enters the chamber be- 
hind the piston until the cycle is 
again repeated. 

The calibration chart is for a pump 
having a l-in. piston and a 3-in. effec- 
tive stroke. The upper curve describes 
the operation with a valve spring just 
sufficient to seat the ball valve. In 
this case the surge of liquid into the 
cylinder as the piston is withdrawn 
has sufficient impact to force the valve 
off its seat and allow some metal to 
discharge, making the volumetric effi- 
ciency appear greater than 100 per- 
cent. With such a spring, the eff- 
ciency is considerably affected by the: 
discharge pressure and, consequently, 
the metering accuracy is impaired. 

The lower curve describes a run 
with the equivalent of a 45 Ib. spring. 
Here, pump capacity decreased by only 
9 Ib. per hr. though the discharge pres- 
sure was increased from atmospheric 
to 20 psig. If variations in delivery 
pressure are reasonably small, meter~ 
ing accuracy is normally plus or minus 
1 percent. 

The handling of molten sodium is 
always a hazardous proposition, and 
several safeguards are essential. 
© Pressures slightly in excess of atmos- 
pheric are recommended to prevent 
the entrance of air. 

e Care should be taken to avert freez- 
ing of the molten metal. 

e A valve should never be inserted in 
the discharge line. 
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Operate for Maximum Profit 


Don’t worship at the shrine of minimum unit costs. 
The greatest over-all prufit for the company results from the optimum 


combination of unit costs for its individual processes and plants. 


K. M. MAYER 


Engineers and management in plant 
operations too often strive for mini- 
mum unit cost of product rather than 
maximum profit. In designing a 
machine, process or plant the same 
mistake is often made. In other cases 
engineers will design for maximum 
profit within a plant or within the 
manufacturing department when they 
should be designing for maximum 
over-all profit within the company as 
a whole. 

The graph opposite (Fig. 1) illus- 
trates the difference between mini- 
mum cost and maximum _ profit. 
Dollars (prices, expenses or returns) 
are plotted against units of output, 
be they tons of caustic, packages of 
soap or boxes of pills. 

As output is increased from zero, 
the average unit cost of product AUC 
is high at low outputs, falls as output 
is increased, reaches a minimum and 
then turns upward. 

The reason for this is that at low 
outputs the fixed charges must be 
apportioned over a very few units of 
product, resulting in a high unit cost. 
At medium outputs—perhaps around 
nominal capacity—the same fixed 
charges are divided by a substantially 
higher output, whereas variable unit 
costs VUC are still reasonable. 

As outputs are pushed higher—per- 
haps beyond nominal or planned 
capacity—operating costs start climb- 
ing rapidly. This is due to higher 
labor charges for overtime or night 
differentials, higher maintenance be- 
cause of running equipment at higher 
than rated capacity, lower produc- 
tivity because of night work or be- 
cause workers get in each other’s way. 

Marginal cost MC is defined as the 
dollars spent to produce the last unit 
at a given level of output, i.e., the 
incremental cost. Now if the average 





Kart Mayer is a production econo- 
mist on the operations analysis staff of 
the general manager of the Atomic 
Energy Commission, Washington. 
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unif cost rises at higher outputs, then 
the marginal cost must rise still faster, 
because the influence of an increased 
cost on the marginal unit is direct, 
whereas the increased cost of the final 
increment is spread over all previously 
produced units in calculating average 
cost. 


PROFIT VS, OUTPUT 


On the other side of the ledger, a 
study of market conditions reveals 
that as additional units of product are 
put on the market, the average re- 
turn AR from sales falls; a consumer 
simply won’t pay as much for a 
second bottle of shampoo, and he 
expects to pay less per unit if he 
buys the large economy size. In addi- 
tion, the marginal return MR from a 
unit of output falls rapidly, indicating 
that each additional unit costs more 
to sell than the previous one or dis- 
counts must be pushed higher to 
encourage more sales. 

A superficial analysis of costs might 
lead to the hasty conclusion that the 
plant should produce Y units of out- 
put so as to show a minimum unit 
cost of product. However, a balancing 
of plant cost against market values 
shows that the actual output should 
be X for maximum profit even though 
Y is the point of minimum unit cost 
operation. A plant operating at Y 
will have very nearly the same fixed 
and variable charges to meet, but the 
depressed sales price will practically 
erase much of the profit. 

If a plot were to be made of profit 
for various levels of output, it would 
peak at output X as in Fig. 2. 

Mathematically, referring again to 
Fig. 1. Curve AR could be subtracted 
from Curve AUC to vield a new func- 
tion of output. The first derivative of 
the new expression multiplied by out- 
put when set equal to zero will, of 
course, also yield a maximum at out- 
put X. 

However, the same result is ob- 
tained intuitively by examining Fig. 1 


a bit more closely. It is seen that X, 
the output corresponding to maxi- 
mum profit, also corresponds to the 
point where marginal cost MC equals 
or intersects marginal return MR. In 
other words, at outputs less than X 
the return on an incremental unit ex- 
ceeds the cost, thereby encouraging 
higher production. At point X the cost 
of the last unit produced just equals the 
return realized from it, thereby dis- 
couraging further expansion. It can 
be seen that operation at maximum 
profit has no direct connection with 
minimum cost, so that it may not 
pay to put in a new machine or a 
new process even though it has a 
higher productivity at a lower unit 
cost. 


A PRACTICAL EXAMPLE 


From the preceding discussion it 
can be seen how management can 
allocate resources and regulate output 
to maximize over-all profit of the 
company. The role of each engineer 
is very important, since each must 
optimize the output of his depart- 
ment or plant. To illustrate how a 
balanced sense of costs can contribute 
to the over-all. objective, let us ex- 
amine closely a particular operation. 

A digestion process requires an acid 
leach followed by caustic neutraliza- 
tion. Each batch heretofore has been 
analyzed prior to neutralization to 
determine the correct amount of 
caustic which should be added. How- 
ever, an inspection of laboratory note- 
books reveals that the amount of 
caustic required by a standard batch 
clusters around 1,000 Ib., as shown 
in Fig. 3. 

Through the use of statistical 
methods the dispersion of the dis- 
tribution shown in Fig, 3 can be 
calculated. A balanced sense of costs 
will weigh the cost of each analysis 
against its value. In this case, the 
value of an analysis is the loss sus- 
tained by the process if the analysis 
is not performed. 
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The solution to this problem may 
lie in omitting the analysis and feed- 
ing an excess of caustic. By setting up 
confidence limits it may be found that 
adding 1,100 Ib. of caustic will permit 
five unneutralized batches per day to 
go on to the extraction step, 1,110 


Ib. will permit four to pass, etc. 
Since the extraction in this case 
should be carried out in the alkaline 
state, the yields will be lower but 
an over-all saving may still result. 
Since the number of dollars saved 
is a constant amount in this no- 
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analysis approach, it would be well 
to plot from these data the dollars 
saved and expended for various ex- 
cesses of caustic, as per Fig. 4. 

This is what a statistician might 
call an “attribute approach.” It tells 
the man in the digestion area that 
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an excess of 135 Ib. will, on the 
average, result in a net saving for his 
operation. 


ALTERNATE METHODS 


A more refined approach to the 
single digestion problem might be 
called a “variable approach” by the 
statistician. In this case actual pH 
values are plotted for given caustic 
excesses. From Fig. 3 it is noted 
that batches on the average need 
1,000 Ib. of caustic for neutralization. 
Now it is decided to add varying 
amounts of caustic around 1,000 for 
suitable trial periods to get the family 
of curves shown in Fig. 5. 

With the help of the Gaussian 
probability equation, it is possible to 
calculate the frequency of pH 7.1, 
7.2, 7.3, etc., for each of the caustic 
excesses. Since extraction yield will 
vary with pH, it will be possible to 
make a refined plot of cost vs. saving 
similar to Fig. 4. By combining data 
from Fig. 5 with data from a plot 
of pH vs. extraction yield, a new 
curve for each excess can be plotted 
which can be integrated to give total 
yield for each amount of caustic 
added. 

If the accuracy and precision of 
the data as well as the costs involved 
justify a further refinement in 
method, the number of analyses per- 
formed (hitherto assumed constant) 
can also be allowed to vary. Up to 
this point it has been assumed that 
analyses are either performed on all 
batches or on no batches. 

Since it has been implicitly assumed 
in the preceding that the process is 
under statistical control and that all 
variations are random, a selection of 
samples from various batches at ran- 
dom will not be helpful. However, it 
will be possible to take samples from 
each batch and then make composites 
for analysis. The combining of 10 
samples from 10 batches into one 
composite sample makes possible a 
large decrease in the analytical work 
load but also decreases the amount of 
control. A balanced sense of costs 
rejects the concept of control at all 
costs and asks whether or not the 
decrease in analytical costs is worth 
the loss in statistical detail and the 
smaller excess of caustic which will 
have to be used. 

Experimentation in the laboratory 
might give the plot shown in Fig. 6. 

One obvious disadvantage of using 
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composite control is that there is no 
indication of which batch or batches 
in the group of 10 have a low pH 
and which already have an excess of 
caustic. The alternatives are to add 
caustic to all tanks or analyze batches 
within the composite separately; both 
are expensive and another balance may 
be in order, 

If an excess amount of caustic is 
used with a composite control system, 
the excess will be smaller and will ap- 
proach the each-batch system as a 
limit. However, as the amount of 
caustic used decreases the size of 
composites will have to get smaller, 
thereby increasing the number of 
analyses. To optimize it will again be 
necessary to plot. 


COMBINING INDIVIDUAL OPTIMUMS 


A suitable method of cost analysis 
can be followed to enable the prepara- 
tion of curves representing cost char- 
acteristics for each step in the proc- 
ess, much the same as was done with 
chemical digestion. The examples and 
methods selected above may not be 
ideal, but they serve to illustrate some 
of the possible ways and means of get- 
ting cost characteristics of an opera- 
tion. The details of technique chosen 
in a plant will, of course, vary with 
the specific operation under consider- 
ation or the data available. 

Let’s assume that each engineer in 
charge of an operation within the 
plant knows or can derive the cost 
characteristics of his particular oper- 
ation. There remains with the plant 
manager the problem of consolidat- 
ing these individual operation cost 
characteristics in order to derive the 
plant cost characteristics. 

Even if each particular operation is 
proceeding at minimum cost there is 
no assurance that plant operations as 
a whole will be optimized, or even 
that the plant will be operating at 
minimum over-all unit cost. An analy- 
sis might show that some operations 
should be set below minimum cost 
output and others above in order to 
allow the plant to reach its own opti- 
mum. 

Ideally, a plant and process may be 
designed to permit the minimum unit 
costs of all operations to coincide with 
the minimum unit plant cost at opti- 
mum output, but cost and market 
factors can vary so fast that adjust- 
ments often must be made even before 
construction of the plant is finished. By 


the time a plant comes on stream it is 
possible that no single operation 
would be fixed at minimum unit cost 
when the plant as a whole is at mini- 
mum unit cost. 

From the derivation of plant cost 
characteristics each operation may be 
given a duty or requirement to meet 
in order to optimize the plant. This 
in turn requires each engineer to re- 
examine his operation in order to get 
a new set of cost characteristic curves. 
These are again sent to the plant engi- 
neer, who recombines them into what 
amounts to a second approximation 
of the plant optimum. This process is 
repeated as often as the expense, data 
and returns justify. Successive approxi- 
mations might yield a set of curves for 
the plant like those in Fig. 8. 


APPROACHING THE COMPANY OPTIMUM 


If the plant manager were satisfied 
that his synthesized cost characteristic 
curve dictated that the plant be oper- 
ated at minimum unit cost, he too 
could be accused of having an unbal- 
anced sense of costs. The cost char- 
acteristics of various plants must be 
combined to yield a synthetic com- 
pany cost curve. 

It would be an unwarranted conclu- 
sion indeed to hold that each plant 
should operate at minimum unit cost 
in order to arrive at the optimum out- 
put level for the company. Due con- 
sideration must be given to the inter- 
action of plant costs as well as the 
combination of manufacturing costs 
and sales costs. Only with due recog- 
nition given to all charges is it possible 
to calculate the over-all marginal costs 
curve of the company as represented 
by Curve MC of Fig. 1. 

After the synthetic cost curves from 
all plants (incorporating allocated 
sales and overhead expenses) have 
been drawn, sales forecasts and mar- 
ket research reports should be called 
upon to supply the necessary revenue 
curves so that Fig. 1 may be drawn 
in its entirety and the over-all opti- 
mum output X can be derived as the 
point of maximum profit. 

As this article has attempted to 
show, the optimum economic output 
of the company does not in general 
correspond to the minimum unit cost 
point of the company’s operations, 
nor is there any assurance that all 
or any of the productive units within 
the company is at the minimum cost 


point. 
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Baldwin SR-4 strain gages cemented to a vessel in Chicago Bridge & Iron Co. shop give information on effect of saddle location. 


STRAIN GAGES 


Within the last few years strain gages have become instruments to conjure 
with. Where they formerly were chiefly research tools for stress analysis, they 


have now added an impressive list of plant-scale uses in measuring pressure, flow, 
weight, level, shaft torque and power. Chemical industry has many jobs for them. 


ROBERT W. NOLAN 


Engineering Dept., E. |. du Pont de Nemours & Co. 
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Many people think of resistance 
wire strain gages as a laboratory tool 
reserved exclusively for the research 
worker. It is true that these gages 
have created a minor revolution in 
the laboratory—but they are equally 
useful in solving many of the ordinary 
problems which you and I encounter 
in the plant. 

The fundamental idea of the strain 
gage is very simple. Stretching or com- 
pressing a length of wire will change 
its electrical resistance. This is be- 
cause the stretch lengthens the wire 
while at the same time it decreases 
its diameter. Since the resistance 
varies directly with the length of the 
wire, and inversely with its cross-sec- 
tional area, then both effects work 
together to increase the resistance. 
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This means that if-such a wire is 
properly attached to a member which 
is to be stressed, then the resulting 
deformation (strain) will be trans- 
mitted to the wire, changing its re- 
sistance. This change will tell us how 
much the gage wire has been de- 
formed, or, with a knowledge of the 
character of the stress and the dimen- 
sions and material of the stressed 
member, we can interpret the change 
in gage resistance as a dimensional 
change or strain in the stressed mem- 
ber. Finally, knowing the elastic be- 
havior of the member (see Fig. 1) 
we can also calculate the change in 
stress which brought about the change 
in gage reading. 

The consequences of this simple 
idea are so far-reaching as to be amaz- 
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ing. It is quite obvious why strain 
gages first became popular in measur- 
ing deformation and stress at various 
points in the shell of a pressure vessel; 
and in the structural members and 
skin of airplanes in flight. But the 
last several years have seen a host of 
new applications develop. Below we 
list a few, starting with those of 
greatest potential interest to chemical 
plants, and winding up with those 
more usually of interest in other fields 
of engineering. 

Weight of moving or stationary 

loads 

Level of liquids or solids 

Gage or absolute pressure of fluids 

Differential pressure and fluid flow 

Roll pressure 

Tenter frame tension 








,Proportional 
' elastic limit 


_-+ Yield point 


f-~ Stress ox Strain 


Stress 


Stron 








Strein-————> 











Fig. 1—Stress-strain diagram for annealed 
steel illustrates proportionality of stress and 
strain below elastic limit. 
Power and torque 
In agitator shafts 
In continuous centrifugals 
Transmitted by pump shafts 
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aes 














Overload control (conveyors, me- 
chanical devices, etc.) 

Stresses in vessels, flanges, bolting 

Tensile testing of materials 

Stress due to load in machine parts, 
structures, etc. 

Thermal stresses 

Vibration 

Impact 

Acceleration 

Explosion and detonation pressures 

Displacement and dimensions. 


How Strain Gages Work 


As we have already seen, it is the 
change in dimensions of the gage 
wire which changes the electrical re- 
sistance and makes this method pos- 
sible. In addition, however, there is 
also a change in the properties of the 
metal of the wire, because the total 
change in resistance usually is more 
than can be explained by the change 
in length and cross-section. In the 
alloy known as Advance, a change 
in length of 0.1 percent causes a 
change in resistance of about 0.2 per- 
cent. The ratio of percent resistance 
change, to percent length change (unit 
resistance change divided by unit 


strain) is known as the “gage factor.” 

The gage wire can be of any desired 
diameter, but for most measurements 
a diameter in the neighborhood of 
0.001 in. is ordinarily used. This 
gives satisfactory values of resistance. 
Also, it can be properly bonded with 
cement. Except in certain types of 
gage, the wire is imbedded in a suit- 
able kind of cement and may be 
mounted on a thin piece of paper. 
(See Figs. 2 and 3.) This permits the 
wire to be handled and allows the 
gage to be cemented readily to the 
stressed part so that it will be strained 
the same as the part. In order to 





ROBERT W. NOLAN, author of this 
report, is a member of the Engineering 
Service Division, Engineering Dept., of 
E. |. du Pont de Nemours & Co., at Wil- 
mington, Del. In his two years with 
Du Pont his work on mechanical prob- 
lems of plant equipment has given him 
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frequent opportunities to use strain gages 
in finding the answers. 

A native of Albany, N. Y., he grad- 
uated from Rensselaer Polytechnic In- 
stitute in 1928 with a C.E. degree. How- 
ever, instead of going into civil engineer- 
ing his first choice was shipbuilding, as a 
member of the engineering department 
of the Newport News Shipbuilding & Dry 
Dock Co. During an interlude in 1930 he 
spent several months learning shipbuild- 
ing from the other side—in the engine 
room crew of the S. S. President Fillmore. 
Returning to the shipyard he continued 
in design work on marine mechanical 
equipment, later specializing in experi- 
mental and developmental work on steam 
turbines and other machinery. 

In 1951 he joined the Du Pont organ- 
ization. A member of A.S.M.E. and 
Sigma Xi, his outside interests include 
hiking and amateur theater. 


obtain sufficient resistance, several 
loops of wire are ordinarily used. 
With certain exceptions, resistance 
wire strain gages are supplied mainly 
by the Baldwin Lima Hamilton Corp., 
which manufactures the bonded type 
under the trade name of SR-4. 

Although the bonded strain gage 
is the most widely used type, there is 
also an unbonded gage in which the 
wires are strung on pins or rods, be- 
tween a fixed frame and a movable 
armature. Such gages are made by 
the Statham Laboratories. One of 
the simplest types is shown in Fig. 
4. Unbonded gages have certain ad- 
vantages which will be discussed later 
in the section on applications. (See 
page 224). 

Indicating and recording instru- 
ments for use with strain gages are 
made by a considerable number of 
concerns in addition to the gage manu- 
facturers. Some of them are listed 
in the accompanying table. 

Fig. 2 shows the construction and 
dimensions of the Baldwin A-11] 
bonded gage which is widely used. It 
has a resistance close to 120 ohms 
and a gage factor of approximately 
2.1. In a package of 10, all gages will 
have the same resistance within 0.1 
ohm and the same gage factor within 
0.01. In this gage the wires are im- 
bedded in nitrocellulose cement on 
thin paper. To use this gage, it is 
attached in the desired spot on the 
stressed member with nitrocellulose 
cement (Duco cement, Baldwin SR-4 
cement, or equivalent). The cement 
vemoagang the paper mounting and 
orms a bond between the wires 
and the test object. The name 
“bonded resistance-wire strain gage” 
came from the idea of bonding with 
cement. The gage and cement are thus 
forced to undergo the same tensile or 
compressive strains as the surface to 
which they are attached, which resuilts 
in changes in the resistance. The 
resistance change is very small, but 
it is directly proportional to strain. 
By using suitable instruments, it can 
be accurately measured. 

Properties and approximate com- 
position of the two most widely used 
gage materials, Advance and Iso Elas- 
tic, are as follows:’ 

Temp. Coef* 
Gage of Resist. 
Percent Factor per Deg. C. 


55 Cu, 45 Ni 2.05-2.12 0.99001 
3.5 -3.6 0 00047 


Composition, 

Material 
Advance 
Iso Elastic ‘ 


Mn, 
Mo, remainder 
Fe 
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Fig. 3—Three designs of bonded rosettes used where stresses are multi-directional. 


It can be seen that Iso Elastic has 
greater sensitivity (gage factor), but 
it is also much more sensitive to tem- 
perature changes. Its use is, there- 
fore, limited to certain types of tests. 
Other materials are used to meet 
special requirements. 

The gage illustrated in Fig. 2 has 
six lengths of wire and a gage length 
of 1 in. For mounting, it requires 
a space about 5/16 by 1% in. The 
strain measured by this gage will be 
the average strain over its gage length. 
In many applications gages of shorter 
length are wanted. Standard gages 
of 1/16-in. gage length are available 
and special gages have been made 
1/32 in. long. They are also made in 
standard gage lengths up to 6 in. 

Sometimes there are stresses acting 
in more than one direction. Further- 
more, the direction of the resultant 
principal stresses may be unknown. 
To obtain the complete stress picture 
at any point under such conditions, 
it is necessary to measure strains in 
at least three different directions. To 
do this without having to mount three 
separate gages, special types have been 
developed. These actually contain 
three or four separate gages in a 
single unit. The wire grids may cross 
each other without making electrical 
contact. In this way they can have 
a common center if it is so desired. 
Several styles of these gages, called 
rosettes, are shown in Fig. 3. * 
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Fig. 4—Simple form of unbonded strain 
gage developed by Statham Laboratories. 


Gages made with nitrocellulose 
cement can be operated at tempera- 
tures up to 180 deg. F. Between 180 
and 400 deg. F. the gage wires usu- 
ally are imbedded in Bakelite plastic 
and applied with a Bakelite cement. 
Above 400 deg. F. requires gages with 
ceramic cement. These can be pur- 
chased (Trans-Sonics Inc., Bedford, 
Mass.), but are frequently built in 
place by men experienced in their 
use. In this case gage wire is im- 
bedded in refractory cement directly 
on the structure and is baked in place. 
The only temperature limitations are 
those of the particular cement and the 
wire. They have been used up to 


1,500 deg. F. and can undoubtedly 
go higher. 


ATTACHMENT OF GAGES 


Baldwin Bulletin 279-B, “How to 
Apply SR-4 Strain Gages,” gives de- 
tailed instructions for installing the 
various types of gages. I shall not 
attempt to cover this subject here, but 
only to give a few comments and addi- 
tions. 

Gages bonded with nitrocellulose 
cement are most widely used and are 
easy to install. ‘They usually work 
well even when poorly installed. Al- 
though they can be dried quickly and 
used, it is desirable to schedule work 
so that the gages can be installed on 
one day and used the next. 

Instructions for drying these gages 
warn against raising the temperature 
above 90 deg. F. in less than an hour 
after installation. The reason for this 
precaution is that too much heat too 
soon will cause bubble formation in 
the cement. This may result in faulty 
bonding of the gage. There are times 
when it is necessary to install gages 
on heated surfaces. If the clear, color- 
less cement becomes milky when ap- 
plied to the heated surface, it indicates 
bubble formation. Sometimes cir- 
cumstances may require the installa- 
tion of gages regardless of bubbles. In 
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such cases the gages may give a strain 
indication which will be below the 
true value, but which may be useful 
in a comparative way. If surface tem- 
peratures are above 130 deg. F., there 
is little hope of obtaining any bond 
with nitrocellulose cement. 

Temperatures from 180 to 400 deg. 
F. usually require Bakelite gages which 
are considerably more difficult to in- 
stall than nitrocellulose gages. They 
need a special cement, baked at 250 
deg. F. or more, and must be held 
under pressure while drying. This 
added work and equipment reduces 
their usefulness. A possible alterna- 
tive for temperatures up to 250 deg. 
F. is the use of Bakelite gages with 
Epon cement. They can be curved in 
an hour at 170 deg. F., or a week at 
room temperature. 

The application of ceramic gages 
is discussed in Refs. 16 and 22. 


STRAIN-GAGE INSTRUMENTS 


Measurement of the change in re- 
sistance of a strain gage requires very 
sensitive instruments. A tensile stress 
of 30,000 psi. in steel will cause a 
change of approximately 0.2 percent 
in the resistance (gage factor being 
assumed 2.0). That is, a gage with 
resistance of 120.000 ohms would 


Manufacturers of Strain Gage Equipment 


The following are some of the companies 
who manufacture or handle equipment for 
making strain measurements with resist- 
ance wire gages. This is not intended to 
be a complete list of available suppliers, 
and this listing does not imply endorse- 
ment. 

Gages 

Baldwin Lima Hamilton Corp., Philadel- 

phia 42, Pa, (bonded gages and transdu- 

cers) (also instruments and misc. sup- 
lies). 

Statham Laboratories, Inc., 12401 W. 

Olympic Blvd., Los Angeles, Calif. (un- 

bonded gages) (also transducers for pres- 

sure, load, and acceleration). 

Instruments for Static Strain Measure- 
ments 

Baldwin Lima Hamilton Corp. (battery or 

line operated units). 

Hathaway Instrument Co., 1315 8. Clark- 

son St. (Denver, Colo. (also oscillographs 

and strain-gage control units). 

Statham Laboratories, Inc. 

Young Testing Machine Co,, Skelton Bldg., 

Bryn Mawr, Pa. 

Strain-Gage Control Instruments (for Use 
With Oscillographs on Dynamic Meas- 
urements) 

Brush Development Co., 3405 Perkins Ave., 

Cleveland 14, Ohio, 

Consolidated Engineering Corp., 300 N, 

Sierra Madre Villa, Pasadena 8, Calif. 

Hathaway Instrument Co. 

Heiland Research Corp., 130 E, 5th Ave., 

Denver 9, Colo. 

Industrial Electronics Co., Wheeler 

St., Detroit 10, Mich. 

Oscillographs 

Baldwin Lima Hamilton Corp. 

Brush Development Co, (direct-inking os- 

cillograph) 

Consolidated Wngineering Corp. 

General Electric Co., Schenectady, N. Y. 

Hathaway Instrument Co. 

Helland Research Corp. 

Westinghouse Electric Corp., East Pitts- 

burgh, Pa. 

Recorders and Controllers 

Industrial instrument manufacturers such 

as Foxboro and Brown. 
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Fig. 5—Elementary wheatstone bridge cir- 
cuit showing principle of strain gage resis- 
tance measurement. 


change to 120.240 ohms. To measure 
this change with an accuracy of +1 
percent requires reading to +0.0024 
ohms, or one part in 50,000. This 
demands a wheatstone bridge which 
is the basis of most strain gage in- 
struments. 

An elementary strain gage circuit 
is shown in Fig, 5. Although the 
simplest commercial instruments have 
some additional refinements, this 
diagram illustrates the general prin- 
ciples. The active gage is at A. Let 
us assume that this gage is cemented 
in a circumferential direction on the 
shell of a pressure vessel. D is a “tem- 
perature-compensating” or “dummy” 
gage. It is mounted on an unstressed 
piece of steel located close to A 
and in contact with the vessel. This 
is so that any temperature changes 
which occur will affect them both 
equally. To do this D should be 
mounted on steel which has ap- 
proximately the same coefficient of 
thermal expansion as the vessel. If 
both A and D are equally affected by 
temperature changes, no change will 
occur in the balance of the bridge. 

The dotted lines represent lead 
wires from the gages to the instru- 
ment. Sometimes it is more con- 
venient to run two wires from each 
gage to the instrument. When this 
is done, two of the lead wires will 
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be connected to the center terminal 
(No. 2). 

The resistors, R,, R., Re, and R, 
complete the bridge. R, and R, are 
frequently strain gages. R, and R, 
are used to balance out small dis- 
crepancies in the bridge and to in- 
dicate the effect of strain on the active 
gage A. R, is used to vary the voltage 
applied to the bridge. The battery 
voltage is usually 3 to 6 volts. Higher 
voltages may heat the gages and cause 
errors. If the resistances of A, D, R,, 
and R, were all exactly equal, and 
R, and R, were not in the circuit, the 
voltage at Point 4 would be exactly 
equal to that at Point 5. Under these 
conditions, no current would flow 
through the galvanometer. Likewise, 
if A/D = R,/R,, this would be true. 
Actually, minor discrepancies in the 
values of these resistors throw the 
bridge slightly out of balance. The 
shunt resistors R, and R, are therefore 
used to correct this condition and 
bring the bridge into balance. R, can 
be a resistance box or decade resistor 
so that its value can be determined 
from its dial setting. 

In operation, the bridge will be bal- 
anced (to zero reading on the galvan- 
ometer) by varying R,. This can be 
done before there is pressure in the 
vessel on which A is mounted. The 
value of R, is then recorded as the 
zero reading. Now suppose ‘that 
pressure is applied to the vessel. The 
resulting strain in the vessel wall will 
change the: resistance of A and require 
further adjustment of R, to b-ing the 
bridge back in balance. From the 
change in the setting of R,, an equa- 
tion is used to calculate the change 
in the resistance of A and, conse- 
quently, the strain which took place 
in the shell when pressure was ap- 
plied. 

This illustrates the principles of 
strain gage measurement and describes 
the operation of an early type of in- 
strument. The procedure was time 
consuming and not very practical when 
large numbers of readings were in- 
volved. Furthermore, it was necessary 
to use an equation to calculate the 
strain from the changes in R,. 
Rugged modern instruments avoid 
these difficulties. They use an al- 
ternating carrier current on the bridge. 
The bridge is balanced by a slide 
wire with a dial connected to the 
slider. This dial indicates strain 
directly in micro-inches per inch. Such 
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instruments (Baldwin Type L, or 
Young Type A) are battery operated, 
portable, and weigh about 25 Ib. 
With them strains can be determined 
in a few seconds by turning the dial 
until the galvanometer indicates bal- 
ance. If readings are to be taken on 
a number of gages, they can be con-. 
nected to a selector switch so that 
each, in turn, can be connected to 
the instrument by rotating the knob 
on the switch. Such a.c. instruments 
are excellent for static strain readings, 
and the most useful single type for 
general plant work. Accuracy is about 
+1 percent and the cost is about 
$500. 

Rapidly varying strains require some 
type of ascillographic equipment. A 
sensitive oscillograph installed in place 
of the galvonometer shown in Fig. 5 
will record such strains. This d.c. 
bridge is the simplest arrangement 
which can be used to measure dynamic 
strains. Since oscillographs are built 
with many channels, a number of 
strain gages and their associated 
bridges can be used simultaneously. 

The simple d.c. bridge and oscillo- 
graph, however, have disadvantages. 
To record directly the weak signals 
that come from strain gages, the 
oscillograph must have a very sen- 
This requires a 
photographic type of oscillograph with 
the attendant problems of developing 
and drying long rolls of film. While 
such equipment is excellent for some 
purposes, it approaches the labora- 
tory type of setup which we usually 
wish to avoid in plant work. These 
difficulties are overcome by using an 
a.c. carrier-type strain gage control 
instrument. The amplified signal then 
has sufficient strength to operate di- 
rect-writing oscillographs, cathode-ray 
oscilloscopes, and control devices. The 
direct-writing oscillograph is particu- 
larly useful in plant work because you 
can. observe the record immediately 
without waiting to develop the film. 
Direct-writing oscillographs are limited 
to about 100 cycles per sec. If higher 
frequencies are encountered, a photo- 
graphic oscillograph must be used. 

The a.c. carrier current type of 
strain gage control instrument usu- 
ally is operated from 110-volt a.c. 
power lines, although units are built 
to use d.c. power or batteries. This 
equipment is not as portable as the 
simple static strain indicator. The 
minimum for even a single channel 
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measurements (Brown). 


(one bridge) is a strain gage control 
instrument plus an oscillograph. A 
more complicated setup for simultane- 
ous recording of a number of strains 
might involve instruments weighing 
several hundred pounds. The cost of 
such equipment runs from a minimum 
of about $1,000 for a single-channel 
unit and oscillograph to about $10,000 
for 10 or 12 channels. 

Circuits and descriptions of these 
instruments can be found in vendor’s 
literature or in Refs. 5, 19 and 20. 


RECORDER AND CONTROL CIRCUITS 


In using strain gages for recording 
on standard industrial recorders, or for 
control, many circuits can be found in 
electronics literature. The block dia- 
gram in Fig. 6 (Ref. 3) shows one 
way to operate a recorder: Mechani- 
cal action of any kind is picked up by 
a strain gage assembly or transducer 
and converted into an electrical signal. 
For instance, the load cell shown in 
Fig. 9 is a transducer which converts 
force into an electrical signal. In 
Fig. 6 two gages are mounted in the 
transducer. Two more, which are 
needed to complete the bridge, are 
mounted back to back on a beam in 
the instrument. By deflecting the 


How Strain Gages Are 


In ingenious hands, strain gages 
have almost wmlimited possibilities for 
application. The examples which fol- 
low are merely an indication of their 
versatility. Stress measurement is 
probably the largest field of strain gage 
application, but they are becoming 
increasingly popular for all types of 
measurement and control. 

One factor that is having an impor- 
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Fig. 6—One form of self-balancing bridge circuit developed for recording strain gage 


beam, the motor-driven cam can 
change the resistances of C and D 
and bring the bridge into balance. 

If the bridge is out of balance, a 
signal will be fed to the input of the 
voltage amplifier. This signal will be 
amplified sufficiently to energize one 
winding of the two-phase motor (the 
other winding being continuously 
energized). The motor will then 
rotate and bend the beam in the 
direction which will balance the 
bridge. This motor will rotate in 
either direction depending upon the 
phase angle of the signal at the ampli- 
fier input. When the bridge has been 
brought back into balance, there is 
no signal at the amplifier input, and 
the motor stops. It therefore follows 
any changes which take place in the 
transducer. The motor also drives the 
recording pen or a pointer which in- 
dicates the magnitude of the quantity 
being measured. Conventional elec- 
trical or pneumatic control circuits can 
be actuated by this equipment. 

Another type of indicator uses a 
complete bridge in the transducer 
and another complete bridge in the 
instrument. This type is particularly 
useful where the effect of temperature 
changes must be kept to a minimum. 


Used 


tant effect on the trend toward strain 
gages is the development of “load 
cells” and other prefabricated trans- 
ducers* of various types in which the 
strain gages are already mounted so 
that the user need not go to the 


* Broadly, a transducer is a device for 
converting one form of energy (or posi- 
tion) into another. Here, transducers con- 
vert dimensional changes into electrical 
resistance changes. 








Fig. 7—Strain gages on loading screws show 
pressure between calender rolls. 





trouble of bonding gages properly to 
the stressed surfaces. Such load units 
consist typically of columns, cantilever 
beams, sections of shafting (for torque 
measurement), Or pressure sensitive 
elements, properly housed and sup- 
plied (usually) with four strain gages 
connected into a bridge circuit which 
compensates for temperature changes. 
Prefabricated transducers can be used 
for many applications such as weigh- 
ing, level measurement, and deter- 
mination of torque, pressure and flow 
rates. However, there are still a great 
many cases where the user will find 
it necessary to bond his own gages to 
the stressed part, as in measuring 
stresses in pressure vessels, machine 
parts and structures. 

Forces—The aircraft industry has 
used strain gages in test work to meas- 
ure a great many forces, including 
hinge moments on airplane control 
surfaces. The chemical industry could 
profit from the know-how and de- 
velopment which have gone into this 
aircraft work. 

In a typical force problem, Fig. 7, 
several materials were run through cal- 
ender rolls while strain gages indicated 
the effect on roll pressure. The gages 
were cemented to the loading screws 
and the lead wires wound up as they 
turned. These measurements indi- 
cated not only the roll loading, but 
also the distribution of load between 
the two ends of the rolls. 

Several series of load cells are now 
built to measure force (see Baldwin 
Bulletins 324, 325 and 338). They 
operate in tension, compression, or 
both. A commonly used type for com- 
pression only appears in Figs. 8 and 9. 
It consists of a housed column which 
can be put under compression, to 
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Fig. 8—-Baldwin Type C load cells, show- 
ing smallest and largest sizes. 


which the four strain gages A, B, C 
and D are bonded. Gages are mounted 
in pairs on opposite sides of the col- 
umn, gage A longitudinally and gage 
C laterally on the first side; and gage 
B laterally and gage D longitudinally 
on the second side. Thus A and D 
are stressed by the compression, while 
B and C are stressed only by lateral 
expansion of the column, In addition 
to the bridge on the column, the trans- 
ducer contains an additional resistance 
for temperature compensation, and 
calibration and terminal-resistance ad- 
justment resistors. The four leads from 
the transducer transmit the input and 
output voltages. This arrangement of 
having a complete bridge within the 
transducer adds to accuracy and sensi- 
tivity and increases the bridge output. 
It also provides temperature compen- 
sation, requiring no dummy gage. 
This cell, in capacities from 2,000 
to 10,000 Ib., has a length of 33 in. 
and a diameter of 3% in. A large cell, 
with a 200,000-Ib. capacity, is 114 in. 
long and 7 in. in diameter. Such cells 
can be used for almost any force 
measurement which comes within 
their range. Examples from among 
their many uses include force meas- 
urements for power dynamometers, 
and determination of the clamping 
force obtained in a special type of 
pipe joint. Load cells can be used 
when it is necessary to test structures 
under specified transverse loads. They 
will be discussed further in weighing. 
Weighing—Weighing is a field in 
which strain gages are due to make 
rapid strides. They are being applied 
to all types of scales, even where high 
accuracy has formerly dictated the 
use of lever scales. Strain gage scale 
manufacturers are offering the same 
accuracy that is required of conven- 
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Fig. 9—Internal construction and bridge circuit contained within the Type C load cell, 


which is used for compression only. 


tional scales. Whether they can main- 
tain this accuracy over long periods 
and under adverse conditions will have 
to be determined by time and experi- 
ence. A typical guarantee is +0.2 
percent of the load, or one scale divi- 
sion, whichever is greater. 

The speed and simplicity of strain 
gage scales, their possibilities of re- 
mote operation, and the ease with 
which they can be arranged for re- 
cording, are important advantages, In 
capacities over 20,000 Ib., they usually 
have a price advantage. 

A spectacular weighing application 
is the use of crane scales. A load cell 
is either built into the crane hook or 
hung on it. Objects can then be 
weighed while they are being handled, 
without the need of transporting them 
to and from the scales. This elimi- 
nates one operation, thus saving labor. 
The limiting distance between the load 
cell and its electronic operating equip- 
ment is about 200 ft. 

Load cells can conveniently be used 
under railway track scales and all other 
high capacity scales. 

Another important advantage of 
strain gage weighing is that the scales 
can be set to indicate a differential 
weight above or below any given value. 
In one application, the scale measures 
increments of 150 Ib. added to a base 
load (zero point) of 25,000 Ib. 

Still another ingenious use of strain 
gages is the weighing of material han- 
dled by a belt conveyor.’ A certain 
length of the conveyor belt can be sup- 
ported by an SR-4 gage weighing de- 
vice. If the conveyor runs at constant 
speed, the quantity of material in the 
given length will be proportional to 
the instantaneous weight rate of flow. 
An indicating device can then be grad- 
uated in tons per hour or whatever 


units are desired. A variable-speed 
conveyor requires slightly different 
treatment. The conveyor drive oper- 
ates a small generator whose voltage 
is proportional to the belt speed. The 
generator voltage is used to power 
the strain gage bridge. The output of 
the bridge will then be proportional 
to the product of belt speed and the 
weight of material on the selected 
length of belt. This is a measure of 
tons per hour and can be so indicated. 
If the bridge output is fed into a watt- 
hour meter as an integrator, the read- 
ing will be total tons. 

These applications involve precision 
commercial instruments. There are, 
however, many places in the plant 
where a few gages cemented on sup- 
ports for vessels or bins will give rough 
weights which are suitable for the pur- 
pose. Such cases may run all the way 
from fairly precise measurements, with 
an accuracy of +1 percent, to crude 
order-of-magnitude indications. Some- 
times all that is needed is a record of 
relative changes in weight. The de- 
sign and installation of such equip- 
ment will depend entirely on the re- 
quirements. In general, it is preferable 
to measure light loads by means of 
beams in bending, for which cantilever 
“load beams” are produced (see Bald- 
win Bulletin 4100). Heavy loads can 
be measured by tension or compression 
members as well as by beams. 

If the weighing operation must be 
within 1 percent or better, the mem- 
bers carrying the strain gages must 
have reasonably high stresses (at least 
5,000 to 10,000 psi. at maximum 
loading). If less precise measurements 
will do, you can use almost any struc- 
tural member whose stress is propor- 
tional to the loading. 

There are many pitfalls in the ap- 
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plication of strain gages to weighing. 
The problem is to make sure that the 
measured strain is proportional to 
the weight. Some of the difficulties 
can be avoided by arranging the equip- 
ment so that the weighing can be done 
by measuring strain on a single mem- 
ber or a single load cell. If it is neces- 
sary to support the weight on more 
than one member, the loads indicated 
for the several members must be added 
together. This can usually be done by 
connecting all the strain gages in series 
(see Fig. 17). They will then indi- 
cate average strain. If the members to 
which the gages are attached are all of 
equal size, the average strain will give 
the correct weight. Another precau- 
tion with multiple supports is to see 
that all of them are at the same tem- 
peratures. Shielding of supports 
against sunlight or radiation is useful. 

Except for rough measurements, 
strain gage weighing equipment must 
be calibrated with known weights. 
Even with very precise strain measure- 
ments, the loads cannot be accurately 
calculated because the relationship be- 
tween stress and strain is not ac- 
curately known. Calibration elimi- 
nates this uncertainty and establishes 
the relationship between weight and 
strain. Another important factor in 
obtaining accurate weighing is to make 
frequent checks of the zero reading. 
Even though temperature compen- 
sating gages are used (dummy gages 
such as D of Fig. 5), the balance of 
the bridge may shift with temperature 
changes. If the weighing equipment 
is checked frequently with no load, 
the bridge can be adjusted to the cor- 
rect zero load point. 


LEVEL AND PRESSURE MEASUREMENT 


A further extension of the weighing 
technique is to use strain gages as 
level indicators for either liquids or 
solids. A calibration of strain gage 
reading vs. level (which with a given 
material, is a function of weight) can 
be made and used for future operation. 

There are certain applications where 
strain gages cannot be used for weigh- 
ing. Vessels are often supported on 
pedestals that are so massive that 
stresses are too low for measurement. 
In other cases the vessel may be set 
directly on foundations or on shims. 
Unless suitable mountings can be 
placed under them, such vessels can- 
not be weighed by strain gages. 

For most pressure measurements, 
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Fig. 10—Load cells are easily adapted to weighing as shown by this weigh hopper (left) 


and alloy steel ladle car (right). 


the time honored bourdon gage is 
excellent. When, however, the pres- 
sures are rapidly changing or fluctu- 
ating, the bourdon gage is not much 
help. Since strain gages can be used 
in conjunction with oscillographs, they 
offer a means of recording rapid pres- 
sure changes. All that is necessary is 
a device to convert pressure into 
strain. One such device is shown in 
Fig. 11. It is a flattened tubular sec- 
tion, similar to a straightened bourdon 
tube, on which four gages are mounted 
in a bridge circuit, similar to Fig. 9. 
Other types of pressure transducers use 
bellows or diaphragms, for example 
stressing a load beam. Opposed bel- 
lows or a diaphragm can be used in 
this way for measuring differential pres- 
sure or fluid flow rate. The Foxboro 
electronic d/p cell is an instrument of 
this type, using a diaphragm. 

In many cases it is not necessary to 
use a special instrument for pressure 
measurement. Gages can be mounted 
directly on the stressed portions of the 
members exposed to pressure. This 
is particularly effective if a cylindrical 
member is available. In such an ap- 
plication, it might be necessary to cali-. 
brate the strain gage against a bourdon 
tube or dead-weight gage. 

The chemical industry today is using 
many super-pressure vessels. These are 
very expensive and are carefully de- 
signed to avoid excessive wall thick- 
ness. Fatigue caused by pressure pul- 
sations is of interest to designers. Pres- 
sure pulsations can be measured in the 
field by means of strain gages. 
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High-pressure buffers for moving 
equipment present another measuring 
problem. In certain types of hydraulic 
buffer calculated pressures are rather 
uncertain. I have seen strain gages 
used to obtain oscillograms of these 
pressures during tests. The gages must 
be calibrated under static pressure. 

Pressure transducers are rapidly be- 
coming important for applications 
where large numbers of fluid pressures 
must be measured and indicated at re- 
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Fig. 11—Interior parts of SR-4 fluid pres- 
sure cell shown at left in Fig. 12, 





Fig. 12—At left, fluid pressure cell measuring pipeline pressure at Plantation Pipe Line 


console where pressure measurements are indicated. 


mote locations. The much publicized 
original installation of Plantation Pipe 
Line Co. was so successful that the 
company is adopting the method at all 
its pumping stations. Fig. 12 shows 
one of the transducers, together with 
the control console at one of these 
stations. 


MEASUREMENT OF DISPLACEMENT 


Measurement of displacement prob- 
ably is the most basic operation for a 
strain gage because strain is a displace- 
ment. The only requirement is that 
the motion be stepped down to the 
magnitude which can be measured by 
strain gages. This can be done by hav- 
ing the displacement bend a beam or 
stretch a rod. The strain gage can then 
be used to measure the unit strain, 
which is proportional to the total mo- 
tion. One example is a measuring 
head (Ref. 3, p. 147) which uses 
small cantilever beams to measure 
the bore of gun recoil cylinders. Such 
a device could also be used as a gage 
for checking diameters of cylinders of 
hyper compressors or high-pressure 
pumps. —- 

Another displacement measuring 
tool is the unbondeéd strain gage 
(Fig. 4). As we noted the wires are 
not bedded in cement—hence ‘the 
name. Instead, they are, strung be- 
tween posts on two members which 
can be moved relative to each other 
by the displacement which is to be 
measured. As many loops as are 
needed to obtain the desired resistance 
may be used.. The action and use of 
this gage ;is,,similar to that of the 
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bonded gage. An advantage is that it 
does not depend upon cement which 
may deteriorate in time. This gage 
should hold its calibration indefinitely 
if not abused. 


VIBRATION AND IMPACT 


Vibration and impact can be meas- 
ured by the strains they cause. If the 
stresses are within the elastic limit of 
the materials, the strains will usually 
be in proportion to the vibratory mo- 
tion. Since these strains will vary 
rapidly, some type of oscillograph is 
usually necessary. 

In measuring strains of short dura- 
tion, it is not necessary to locate 
dummy gages at the active gage. Since 
temperatures cannot change fast 
enough to affect balance, the dummy 
gage is merely another arm in the 
bridge. 

A recent application of gages for 
impact loads was in connection with 
supports for a row of electrolytic cells. 
In this case it was necessary, at fre- 
quent intervals, to lower equipment 
on to the cells by means of a crane. 
The weights were known, but it was 
thought that an impact force would 
occur when the crane set down the 
equipment. Strain gages, strain ana- 
lyzers, and a direct inking oscillograph 
were used to record the strain in 
steel rods supporting the row of cells. 
The record showed ‘that the additional 
load was applied statically without im- 
pact. In this case the total. stress was 
unknown and there was even some 
doubt about the magnitude of change 
in stress when the load was applied. It 


Co. pumping station. At right is control 


was, however, clearly demonstrated 
that no impact allowance was neces- 
sary. 


TORQUE MEASUREMENT 


Strain gages can be used to measure 
torque in shafting and, indirectly, the 
horsepower transmitted by shafting 
This is done by mounting the gages 
at an angle of 45 deg. to the shaft axis. 
SR-4 gages are not licensed for such 
use, and permission should be ob- 
tained from the manufacturer. There 
is a Baldwin transducer which can be 
used as a permanent instrument for 
torque measurement. It consists of a 
short length of shaft with gages 
bonded on, and provided with slip 
rings for the four leads. It can be in- 
serted between a driver and its driven 
machine. This instrument has been 
used on the paddle shaft of an auto- 
clave to indicate changes in viscosity 
of the process material. 

In using gages as a torque meter on 
a rotating shaft, it is desirable to place 
the entire bridge on the shaft. This 
minimizes the effect of changes in 
resistance between brushes and slip 
rings. A diagram of the gages and their 
connections is shown in Fig. 13. The 
surface of the shaft is shown devel- 
oped in order to explain the arrange- 
ment of the gages. With a shaft in 
pure torsion, the diagonal tension or 
compression at an angle of 45 deg. 
from the shaft axis will be equal to the 
torsional stress. Gages which slope in 
one direction are in tension and those 
which slope in the opposite direction 
are in compression. These gages are 
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Fig. 13—Four strain gages mounted on a shaft at 45 
measure torque and consequently power being transmitted. 


arranged in the bridge so that each 
one contributes to the output signal, 
thus giving four times the signal that 
could be obtained with a single active 
gage. 

Furthermore, the gages which are 
mounted in the direction of tensile 
stress will have an equal compressive 
stress at right angles to them. This will 
increase the tensile strain by a factor 
equal to Poisson’s ratio. The same is 
true of compressive strains. The strain 
readings indicated by the instrument 
will contain an error introduced by the 
transverse sensitivity of the gages. This 
results from the fact that the gages are 
subjected to strains not only parallel 
to the gage axis, but also at right angles 
to the axis. The latter affects the re- 
sistance of the loops at the end of 
the gage. In some cases a correction 
might be necessary (see Ref. 13). 

If the shaft is subjected to bending 
as well as torsion, the bending will 
have a negligible effect on the bridge 
provided the gages are equally spaced 
and slope at exactly 45 deg. 

Since the entire bridge is on the 
shaft, four slip rings are required to 
make the necessary connections. 
When shafts rotate at high speed, 
brush resistance becomes important. 
Sterling silver rings with silver-graphite 
brushes (50-70 percent silver) improve 
the situation. As low speeds slip rings 
are less troublesome. They have been 
made by painting bands of conducting 
paint over a layer of insulating varnish 
(see Baldwin Lima Hamilton Corp. 
“Testing Topics”, Vol. 8, No. 1, 
1953). 
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For torsion members which rotate 
at low speed, it is possible to obtain 
a single reading on an oscillograph 
without the complications involved 
with slip rings. If long (up to 50 ft.) 
lead wires are used, they can be wound 
around the shaft in such a direction 
that they will unwind as the shaft 
rotates. Of course you need to take 
suitable precautions to avoid being 
entangled in the wire and pulled into 
the machine. When all of the lead 
wire is unwound, it will start winding 
on the shaft in the opposite direction. 
When the end is reached, it can be 
cut with tin snips. 

On one job, torque and power were 
determined without measuring the 
torsional stress. In this case, Fig. 14, 
the machine had idler gears which ro- 
tated about a stationary shaft. By 
measuring the bending stress in the 
idler shaft, we calculated the gear 
reaction and the torque. Shock loads 
caused by engaging a clutch were 
measured in addition to steady oper- 
ating loads. 

A slightly different type of torque 
measuring application is found in the 
strain-gage feed controller often used 
on Bird continuous centrifugals. Here 
the torque on the conveyor drive is 
measured by a beam-type transducer 
as in Fig. 15, and the measurement 
used automatically to prevent over- 
loading the machine, or shut it down 
under some conditions. 


STRESS MEASUREMENT 


So far we have considered applica- 
tions in which the SR-4 gage fre- 
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deg. can Fig. 14—Here torque is measured indirectly by determining 
2 stresses in a stationary shaft carrying an idler gear. 


quently is only one of several good 
ways of obtaining the desired results. 
In the field of stress measurement, 
however, it has almost no competition. 
Before its advent, stress measurement 
was tedious, time consuming, and 
definitely a laboratory job, The speed 
and ease of measuring strains electri- 
cally has made it practical to investi- 
gate many problems which previously 
would not have been considered. 
Stress measurement has thus outgrown 
the laboratory and expanded into the 
plant. 

In determining stresses you must 
always remember that the gages meas- 
ure strain, not stress. Even if there is 
no trouble with two-dimensional stress, 
the modulus of elasticity E must 
be used to convert strain into stress. 
With steel, the value of E is usually 
known with reasonable accuracy. In 
other materials, however, its value is 
more uncertain. Furthermore, mate- 
rials like cast iron and copper do not 
obey Hooke’s law (stress + strain = 
const. E) except at low stresses. In 
such cases E is a variable which de- 
pends upon the stress. The solution to 
such problems will depend upon the 
degree of accuracy required. In some 
cases, calibration of a test bar will be 
useful. 

A single gage can measure direct 
tensile or compressive stress, provided 
the direction of the principal stress is 
known. For reasonably accurate re- 
sults, however, at least two gages are 
desirable. Seldom are loads applied 
so precisely that there is not some 
bending moment present in addition 
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Fig. 15~SR-4 load beams are often applied to measuring torque on Bird centrifugal 


conveyor drives, thus controlling feed rate. 
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Fig. 16—When measuring tension, strain gages on opposite sides of a symmetrical 
stressed member will cancel out effects of bending moments. 


to direct loading. When members 
have symmetrical cross-sections, two 
gages on opposite sides (located at 
the ends of any diameter), and con- 
nected in series, will cancel out the 
effects of bending moments. The 
stress distribution diagram in Fig. 
16 shows why this is necessary, Here 
we have a member subjected to a 
direct stress S,, plus a bending mo- 
ment causing an extreme fiber stress 
S». A stress such as this occurs in 
the bolts of a pipe flange because the 
flange deflects enough to apply a 
moment to the bolts. The resultant 
stresses on opposite sides are S, and 
S, These can be measured by gages 
A and B respectively. If gages A and 
B are connected in series, they will 
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indicate the average of S, and S, which 
is equal to S, A single gage C 
mounted at the neutral axis would 
also read the correct stress. In prac- 
tice, however, you may not know the 
direction of the bending moments 
and it is, therefore, preferable to use 
two gages. If bending stresses are 
high, four gages equally spaced are 
even better than two because they 
average out errors caused by not locat- 
ing gages exactly on opposite ends of 
lines passing through the center of 
gravity of the section. Strictly speak- 
ing, all such gages should be in series. 
If, however, the bending stress is not 
great, the gages can be placed in 
parallel or series-parallel. Anyone 
connecting such gages in parallel 


should determine mathematically 
whether the resultant error is accept- 
able. It is of interest to note that 
four gages in series-parallel have the 
same resistance as a single gage. They 
can, therefore, be connected in a 
bridge with a single dummy gage. 
Figs. 17a and b show these two 
methods of connecting gages. Still 
another way of connecting four active 
gages is shown in Fig. 17c. This has 
the advantage of giving double the 
sensitivity of the other two methods. 

In members,in which there is stress 
in only one direction, such as rods, 
wires, columns, and struts, the stress 
can be found by multiplying the strain 
by E. Care must be taken not to 
measure strains too close to the ends 
or to discontinuities. 

One trick which will improve the 
measurement of direct stress is to 
mount the temperature compensating 
gage or gages on the stressed member 
at right angles to the direction of the 
stress. This is illustrated in Fig. 18. 
When this is done, almost exact tem- 
perature compensation is obtained. If 
a single stress is applied to an un- 
restricted member, there is a strain at 
right angles to the direction of that 
stress. Let the strain in the direction 
of the stress be ¢«, and the strain at 
right angles to it be e,. Then e, = 
— we,, Where wu is Poisson’s ratio, which 
is approximately 0.3 for steel. The 
minus sign indicates that e, is of oppo- 
site sign from ¢,. If ¢, is tensile, ¢, will 
be compressive. Since the temperature 
compensating gage is subjected to a 
strain, it will cause an unbalance of 
its own in the bridge. Since this gage 
is in an arm adjacent to the active 
gage, its negative sign will give a 
positive reading on the instrument. 
That is, a strain of —ye, in the com- 
pensating gage will be indicated on 
the instrument as approximately 
+ue. The total strain reading will 
be «, +e, which equals approxi- 
mately 1.3 ¢, for steel. Thus, not only 
is improved temperature compensa- 
tion obtained, but the sensitivity of 
the equipment is increased by about 
30 percent. This is done in many 
weighing devices and in other places 
where the direction of a single stress 
is detinitely known. The transverse 
gage sensitivity, previously mentioned 
in connection with torque measure- 
ment, will cause the indicated strain 
to be somewhat less than the theoreti- 
cal 1.3 «,. 
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Although two gages mounted on 
opposite sides of a member will can- 
cel bending stresses, they can also be 
used to measure them. Instead of con- 
necting gages A and B in Fig. 16 in 
series in one arm of a bridge, connect 
them individually in adjacent arms. 
When in adjacent arms, if gages A 
and B have equal strains (pure ten- 
sion S,), no reading will be obtained. 
Equal changes in resistance in adjacent 
arms leave the bridge still in balance. 
If, however, A and B have different 
strains such as those caused by S, and 
S,, the bridge will read the difference, 
which is twice the bending strain. 
The bending stress may then be cal- 
culated by multiplying half of the 
indicated strain by E. 

I have already mentioned the fact 
that strains in a given direction are 
affected by transverse stresses (be- 
cause of Poisson’s ratio) and that two- 
dimensional stress problems do not 
follow the simple law that stress =E x 
unit strain. In studying stress prob- 
lems the engineer usually is interested 
in the magnitude and direction of 
three stresses. These are the two 
principal (normal) stresses which are 
on planes 90 deg. apart, and the shear- 
ing stresses which are maximum on 
planes 45 deg. from the principal 
stresses. Strain rosettes which contain 
at least three independent gages give 
the information necessary to deter- 
mine the complete stress picture. 
Various styles of rosettes (see Fig. 3) 
have been designed for this purpose. 
One useful type is that shown in Fig. 
3a. With this rosette, strains in the 
direction of the principal stresses can 
be calculated from the following 
formulas: 


a+ 6 
Let A= 5 


tan < y (a — @) + fu et 


then ep = A+ Bande, =A-—B 
2e-(ate)_ 


2 


also tan 26 = 


where e:, €&, ¢, = Measured strains as 
shown in Fig. 19; «¢, = Strain in direc- 
tion of maximum normal - stress 
(principal stress p); ¢, = Strain in di- 
rection of minimum normal stress 
(principal stress q); and 6 = Angle be- 
tween ¢, and the greater of ¢, or e. The 
angle @ is less than 45 deg. and is posi- 
tive when measured in a counterclock- 
wise direction from ¢; OF es. 
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Fig. 17—Three ways of connecting multiple strain gages; methods (a) and (b) are equiva- 


lent; method (c) gives double the sensitivity. 
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Fig. 18—Hook-up for stress measurement which gives temperature compensation plus 


added sensitivity of the equipment. 


Here again for high accuracy the 
values Of «, @, and ¢ may need a cor- 
rection for transverse sensitivity of 
the gages. The derivation of these 
equations is given in ‘“‘Photoelasticity” 
by Max Frocht, Ist Ed., Vol. 1, pp. 
1-40. Formulas for other rosettes are 
given in Ref. 13. 

After determining the principal 
strains, the principal stresses can be 
calculated by the formulas: 


E 


1 ae we (€p + Héq) 


S,= 


we (eq + mep) 
S, = 1/2 (S, — S,) 

where S, = Maximum normal stress; 
S, = Minimum normal stress; S, = 
Maximum shear stress; E = Modulus 
of elasticity (Young’s Modulus); and 
u = Poisson’s ratio. The labor of 
solving for stresses can be reduced 
to a simple routine by the use of 
diagrams or tables. 

The foregoing discussion was con- 


S = - 


cerned with two-dimensional stress. It 


is also possible to have three-dimen- 
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sional stress but it is seldom of con- 
cern in the use of SR-4 strain gages 
because they are used on the surface 
of the structure. On the surface 
there is no normal (perpendicular to 
the surface) stress; therefore, stresses 
are two-dimensional only. The super- 
pressure vessel is an exception. If 
stress measurements are made on the 
inside wall under high pressure, the 





es 

















Fig. 19—Identification of measured strains 
encountered in two-dimensional stress 
problems. 





gage and the metal under it will be 
subjected to three-dimensional stress. 
This will affect not only the strain, 
but also the behavior of the gage. Un- 
less pressures are very high, this effect 
can be neglected. (See Ref. 26 and 
Baldwin Lima Hamilton Corp., “Test- 
ing Topics,” Vol. 6, No. 2, 1951.) 
Strain gages are used sometimes 
to measure thermal stresses. Thermal 
stresses are just like any other stresses, 
but since they involve a change in 
temperature, they introduce prob- 
lems. With Advance metal (one of 
the most commonly used gage wires), 
the apparent strain indicated by the 
gage may be positive or negative de- 
pending on the material on which it 
is used. When used on aluminum 
an Advance gage will introduce an 
error in apparent strain of approxi- 
mately +4 micro inches per inch (ten- 
sile) for each degree F. rise in tem- 
perature. This change can be com- 
pensated by the use of dummy gages. 
Dummy gages, however, seldom com- 
pensate exactly. Furthermore, with 
elevated temperatures, it is most dif- 
ficult to obtain equal temperatures 
for the dummy gage and the work. 
For this reason, extra precautions may 
be necessary. Another approach to 
this problem is the temperature-com- 
pensated gage (Baldwin Bulletin 174). 
It is designed to indicate strain cor- 
rectly when used on a particular mate- 
rial over a specified temperature range. 


CONTROLS AND SAFETY DEVICES 


Wherever a strain gage can be used 
for measurement, it can also be used 
for control. The strain gage bridge 
develops a voltage which usually is 
proportional to the magnitude of the 
quantity being measured. If this volt- 
age is amplified sufficiently, it can 
operate indicating and control devices. 
An application in weighing is to con- 
trol the filling of containers. When 
the container is filled with the proper 
quantity of product, the weighing 
strain gage can stop the flow and 
move the next container into position. 
This could be done with either liquids, 
solids, or slurries. Similar treatment 
could be used on batch mixing jobs. 

It has been mentioned that gages 
can be used to measure liquid levels. 
In a corresponding manner, the indica- 
tion of liquid level can be used to 
operate valves and control the level. 
With solids in a bin, gages can control 
the conveyor that fills the bin. 
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Force measurement can be used to 
protect structures from overloads. Loco- 
motive cranes have been overturned 
by careless operators. Protective de- 
vices actuated by strain gages might 
have reduced this possibility. 

There are many places in plants 
where equipment such as crushers or 
conveyors is protected by shear pins 
and breaking members. In many of 
these cases, the nuisance of replacing 
broken pins or links could be avoided 
by using a strain-gage force measuring 
device to cut off the driving power. 
There is, however, one common case 
where this cannbt be done. That is, 
wherever there is sufficient inertia to 
damage the equipment before the 
overload trip can shut it down. Fly- 
wheel-operated punches and shears are 
an example of this case. With them, 
shear pins, breaking links and clutches 
are still needed. 

Pressures can be controlled with 
equal facility. With ordinary pres- 
sures, temperatures, and fluids, exist- 
ing pressure controllers are economi- 
cal and there is probably little occa- 
sion to use strain gages. As pressures 
and temperatures are increased, how- 
ever, making connections for conven- 
tional control devices may become 
undesirable. At around 1,000 psi. 
designers try to reduce the number 
of joints. Every additional opening 
in the vessel requires heavy bolting 
and gaskets, and is a potential source 
of leaks. With toxic or flammable 
fluids, this is not only inconvenient, 
but also hazardous. A strain gage 
cemented to the vessel wall can be 
used to actuate equipment to contro! 
the pressures as desired. 
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KETTLE-TYPE reboiler combines features of standard floating-head design with provision for vapor evaporated. 


Heat Exchanger Costs Today—II1 
Reboilers and Sectional Exchangers 


FRANK L. RUBIN 


The first two article of this series 
(presented in the May and July issues) 
covered basic introductory materials, 
low pressure shell and tube exchangers 
and the effect on cost of high pressure, 
high temperature and alloy construc- 
tions. In a subsequent issue cost will 
be discussed for special one-manufac- 
turer designs. 


Kettle-Type Reboilers 


Cost curves for kettle-type reboilers 
are shown herewith. This type of 
construction is also illustrated. Units 
have all-steel construction with 1 in. 
O.D. x 12 BWG x 192 in: tubes on 14 
in. square pitch. Kettle diameters are 
approximately 1.8 times the nominal 
bundle diameters. 

Since pull-through, floating-head 
construction is used in kettle reboilers, 
there is less surface per shell than for 
the split-ring, floating-head exchanger. 
(See Chemical Engineering, May 
1953, p. 203 for tube counts in split- 
ring floating-head exchangers.) For 
shells less than 24 in. there is about 





Frank Rusin is with the Catalytic 
Construction Co., Philadelphia 2, Pa. 


Your cost estimates for sectional heat exchangers 
need to match the installation flexibility of these units. That’s why 


costs are given here for both single and multiple sections. 


25 percent less surface in the pull- 
through, floating-head exchanger. For 
larger shells there is about 10 percent 
less surface. The surface in a U-tube 





Remember these facts: 


1. Relative costs are based on manu- 
facturers’ selling prices for February 
1953 unless otherwise noted. 


2. Installation costs are not in- 
cluded, unless so noted. 


3. To adjust costs to your date of 
estimate, use equipment cost indexes 
such as the Marshall & Stevens In- 
dex appearing in Chemical Engi- 
neering. 











exchanger or reboiler is approximately 
the same as that in the split-ring, float- 
ing-head exchanger. 

Cost curves are shown for floating- 
head, kettle-type reboilers with 150 
psi. and 300 psi. design pressures (on 
both sides). Costs of these units are 
less for 150 psi. shell side and 300 psi. 
tube side compared to 300 psi. both 
sides. These cost variations range from 
3 percent for smaller sizes to 10 per- 
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cent on larger sizes. Costs for U-tube 
kettle-type reboilers designed for 150 
psi. are also shown. 

With kettle diameters approxi- 
mately 2.1 times the nominal bundle 
diameters, costs are increased by 5 
percent. 


Tank Suction Heaters 


Tank suction heaters are inserted 
through a flanged opening into tanks 
of fuel oil, molasses, etc. Steam in the 
U-tubes is the heating medium. The 
tank fluid is heated and flows across 
the tubes and out to the suction con- 
nection of a pump. This design per- 
mits delivery of heated tank fluid 
without need for heating the entire 
tank contents. 

Costs of steel, tank suction heaters 
designed for 150 psi. steam with 3 in. 
O.D, x 16 BWG tubes appear in the 
graph. Shell diameters vary from 6 to 
18 in.; tubes vary from 48 to 132 in. in 
length. 


Double-Pipe Exchangers 


Carbon Steel—Double-pipe exchangers 
of carbon steel are used in many serv- 
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Surfoce per Shell, Hundreds of Sq. Ft. 
COSTS—Kettle-type reboilers, floating-head and U-tube. 


ices. A wide variety of parallel-series 
arrangements is possible. Almost any 
combination of pipe sizes can be used 
so long as the inner pipe can be in- 
serted within the outer pipe. 

One of the most commonly used 
double-pipe exchanger combinations 
is the 2 x 1} in. Standard screwed 
fittings are available for the fabrication 
of this exchanger. These fittings do 
permit a reasonable difference of ex- 
pansion or contraction between the 
two pipes (Crane Co. fittings Num- 
bers 15744, 15754 and 15753.) These 
exchanger sections can be rearranged 
readily for varied series-parallel flows. 

Pipe sections may be welded for fab- 
rication of double-pipe exchangers of 
various sizes. These exchangers do not 
provide the ready flexibility of the 
screwed type. Rearrangement of flow 
paths requires cutting and welding of 
the exchanger bank connections. Dif- 
ferential expansion must be held to 
a minimum. Where necessary, expan- 
sion joints can be welded into each ex- 
changer section at an extra charge. 

Costs of commonly used double- 
pipe exchangers of schedule 40, carbon 
steel pipe appear in an adjoining table. 
Changes in number of sections or flow 
arrangements make costs vary 1 or 2 
percent (e.g. the cost per sq. ft. for 24 
sections of welded 2 x 1} in. x 10 ft. 
pipe is 1.1 percent less than for 6 
sections. 

Welded sections are shipped as 
complete units and are installed as 
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such in the field. Sections with screwed 
fittings must be assembled in the field 
and erection costs are substantially 
greater than for welded sections. 

Impervious Graphite—Double-pipe ex- 
changers with impervious graphite in- 
ner tubes and shells of steel pipe or 
impervious graphite are available as 
stock items. The tubes are 9 ft. long. 
Glass—Double-pipe exchangers with 
Pyrex glass inner tubes and steel pipe 
outer tubes are available as standard 


30 40 50 
Heat Transfer Surface, Sq. Ft. 
COSTS—Tank suction heaters, steel U-tube, 150 psi. 


100 200 . 300 400500 


items. One complete exchanger sec- 
tion consists of an inner tube of Pyrex 
glass, an outer tube of standard steel 
pipe, two stuffing boxes, two 90 deg. 
glass elbows, three cast iron flange sets, 
and three gaskets. The fluid flowing 
through the annulus flows from ex- 
changer section to section through 
jumpers connecting the annular pipes. 

Costs and data for these exchanger 
sections are tabulated. (Note:—sec- 
tions with rubber or neoprene gaskets 


Costs—Carbon Steel Double-Pipe Exchangers 


-———Sections Ten Ft. Long 


Cost Surface 
per Section, 


Dollars 


Pipe 
Sizes, Type of 
In. Construction 


Welded 


Note: Schedule 40 pipe; structural steel pipe supp, 
pipe supports included for screwed fitting type. 


08 
per Section, per Sq. F 
Sq. Ft. Dollars. 


ie pans Twent rem Ba Ft. Long———— 
ac Cost 
per Section, per y orl per Sq. Ft: 
Dollars 8q. Ft. Dollars 


11.9 86.9 
10.57 116.7 


i“ included for welded sections, cast iron bolted 
No expansion joints included for welded sections.) 


Costs—Impervious Graphite Double-Pipe Exchangers 


Shell 


Inner Pi Shell 
OB, Di Material 


LD. x O. iameter, 


Bteel pi 
2x 70% Impervious | salen 
Steel pipe 


24 


Effective Area, 
Sq. Ft. No. of 
ig Patel 


3.5 
3.34 
4.72 


Weight 
per Section, 


Cost, 
Dollars 


Maximum 


Internal 
2.36 


2.36 
3.54 15 


Sections 
17 


Note: Terminal sections cost slightly more; tie rod assemblies weigh about 40 pounds. 


Costs—Glass Double-Pipe Exchangers 


Outer tube— 





hoe. 
wae Y Some Area _ Total 
. ft. tion 
Inside Outsid 


Tom, 
Size, In. 


2.49 
4.05 
5.22 
7.60 
0.01 


% 


Length, ~ LP.8., Section Cost, Dollars 
In. Asbestos Koroseal 
Gaskets 


65.12 
86.55 
107.10 
164.16 
239.02 
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Pyrex heat 
exchanger tube 





GLASS DOUBLE-PIPE exchanger has Pyrex glass inner tube and steel pipe outer tube. Design pressure is 30 psi. 
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DOUBLE-PIPE FIN-TUBE exchanger consists of a U-tube section with longitudinal fins and supporting cradles. 


are available at prices intermediate 
between those for asbestos and koro- 
seal gaskets.) Jumpers (for the annu- 
lar fluid) and hangers for the entire 
assembly are not included. The effec- 
tive length for heat transfer is 12 in. 
less than the total length. Maximum 
design pressure is 30 psi. 


Fin-Tube Exchangers 


Longitudinal Fins—Double-pipe  ex- 
tended surface longitudinal fin-tube ex- 


changers are available as stock items 
from several manufacturers. 

Standard units are fabricated en- 
tirely of steel or with steel shells, Ad- 
miralty metal tubes and fins, and brass 
headers. The latter are intended for 
service with water in the tubes. 

Standard pipe (schedule 40) is used 
in all cases except for the 1 in. size, 
where 1 in. O.D., 12 BWG (0.109 in. 
thick) tubing is used. Steel parts are 
designed for 600 psi. at 650 deg. F; 
Admiralty parts are satisfactory for 600 


Costs—Standard Double-Pipe Fin-Tube Exchangers 


Fins 10 Ft, Long 





Surface 
per Section, 
Sq. Ft. 
5.6 
5.6 


Inner Tube Number 
Size, In. Material of Fins 


72 1.. 


Pr >D D->Opn>D YR rn 


D> > D> Dn 


Notes :¥8 — Steel 
A — Admiralty 


Price per Weight per 
Section, 
Dollars Lb. Bq. Ft. 


Cost* 
$/Total 


Cost 


Section, $/Bare 


29.3 
38.0 


* Cost — Dollars per sq. ft. of total surface is based on 5 sections and 4 tube-side headers 
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per Se 
Sq. Ft. Sq. F 


Costs—Standard Double-Pipe Fin-Tube 
“xchangers 


No. of Total Surface Total Cost, Unit Cost, 
Sections sq. Ft. Dollars $/S8a. Ft. 
7 
3. 
3, 5 
3. 
3. 
3. 
35,979 3. 


psi. at 450 deg. (1 in. tube), 400 deg. 
(14 in. pipe), and 350 deg. (2 in. pipe). 

A single exchanger consists of one 
hair pin or U-tube section as illus- 


——_—_—__--_-----—— Fins 20 Ft. Long-——— 
Surface 

action, 
rt, 


Cost* 


Price per Weight per 
$/Total 


Section, Section, 
Dollars 





trated lete with supporting cradle 
and tube side head. The cradles per- 
mit ready stacking of units for series- 
parallel arrangements. In order to 
connect units in series, shell side con- 
nections are bolted together; the tube 
side requires return bends. 

In many services, particularly where 
one fiuid has a low coefficient of heat 
transfer (eg., gases or viscous liquids), 
fin-tube units provide economy of ini- 
tial cost. Varying arrangements for 
series and parallel flow can readily be 
made. 

These exchangers easily can be used 
on more than one service. Proper mani- 
folding can permit part of a umt of 
fin-tube sections to remain in service 
while some of the sections are cleaned 
or serviced. 

Representative costs for standard 
sections with 10 and 20 ft. fin-tube 
lengths are tabulated. When units are 
connected in series it is necessary to 
purchase one return bend for each 
section. A steel return bend costs 11 
dollars; a brass bend 21 dollars. 

Costs per sq. ft. increase slightly as 
the number of sections in series is in- 
creased as shown in another table for 
3 x 14 in. steel units, 20 ft. long with 
24 fins. 

Apparent unit cost per sq. ft. in- 
creases as the total surface increases. 
However, the investment in spare units 
(tube bundles for shell and tube ex- 
changers) is much less for fin-tube, 
double-pipe sections and should be 
considered when evaluating the initial 
investment for required heat exchange 
surface. 

Costs per sq. ft. for standard 10 and 
20 ft. sections are based on five sections 
and four interconnecting bends. 

For comparison purposes the costs 


HELICAL fins, mechanically bonded . 


per sq. ft. of external surface without 
fins (bare surface) are shown. There 
is less variation in these figures for a 
given size unit with changes in the 
number of fins. Cost approximations 
for other fin counts can be more 
closely estimated from this data. 

Cost per sq. ft. is necessarily higher 
for units with shorter tubes. Ten ft., 
Admiralty fin tube exchanger sections 
cost an average of 49 percent per sq. 
ft. more than 20-ft. sections. For steel 
tubes the average extra cost is 55 per- 
cent. 

Costs for fin-tube units of alloy 
construction are also shown. Compari- 
sons are based on 14 in. inner tubes, 
20 feet long with 24 fins. Materials 
of construction include Type 304 
stainless, Type 316 stainless and 70:30 
cupronickel. 

Helical Fin Sections—Data for some 


Costs—Alloy Double-Pipe Fin-Tube Exchangers 


Material 


Note: Hin wee one 90 fs fons andl hove 96} 
; Cu:Ni = 70:30 cupro-nic! 


4% in, O.D. x 0.120 in, wall. 


232 


itudinal fins. Costs per = Type 
% chromium, 1% molybdenum; 5 Cr. = 5% al chromium, 4% molybdenum. 
0,108 in. for 134 im oohebule 10 10; qe edule 40 ir O148 in 


rr = 24 


Gage. 

Inner 

Tube 
Schedule 10 
Schedule 10 
Schedule 10 
Schedule 10 
Schedule 10 
Schedule 10 

1.90 in. O.D. x 12BWG 


Schedule 40 
Schedule 40 
Schedule 10 
Schedule 40 


Schedule 10 
Schedule 10 


. ft. are for one section. 


Surface per 











; ASSEMBLED in fin-tube section. 


standard helical fin-tube sections, 
which are designed for heating gases, 
are given. 

Tubes are of copper, % in. O.D. x 18 
BWG with helical copper fins 13/32 
in. deep and are illustrated in an ad- 
joining cut. Fins are spaced at either 
3 per in. (series 30) or 5.3 per in. 
(Series 70). Series 30 tubes provide 
1.08 sq. ft. of surface per ft. of tubing; 


‘this is 6.6 times the external area of 


the bare tube. Series 70 tubes provide 
1.55 sq. ft. of surface per ft. of tubing; 
this is 9.5 times the external area of 
the bare tube. 

Fins are mechanically bonded to the 
tube by winding them around the 
tube under heavy tension. The fin 
edge is compressed against the tube to 
such an extent that the bond is per- 
manent. 

Standard sections include tubes, gal- 


Price per 
Section, 
Dollars 
530 
585 
1,210 


Bassse 


—) 
Wwtorwry wrwomn ty 
2% 


a 
SRSSRS HAQNwD 


SoSeexzs 
WW 
Nae wNWOhe wWaAoKe 


Se 
, 3 


_ Ns 
A SE ROWW GUN ONWaaS 


304 stainless steel; 316 = Type 316 stainless 
Pipe wall thickness is 
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HELICAL fin sections, 24-tube face. 


‘=e 





vanized iron casings and steam and 
condensate headers as shown in the 
illustration. Tubes are offset so that 
each tube is free to expand or contract 
with temperature changes. Costs are 
given for two different section sizes— 
a 12 tube face, 20%% in. casing width, 
1.39 sq. ft. of face area per ft. of tub- 
ing, and a 24 tube face, 37¥% in. casing 
width, 2.82 sq. ft. of face area per ft. 
of tubing. Nominal tubing length 
varies from 2 to 10 ft. 

Series 31 and 71 sections have only 
one row of tubes; series 72 sections 
have two rows. Costs are given on the 
basis of “face area”, which is the area 
within the casing at right angles to the 
flow of gas. (i.e.—the area without any 
tubes). Heating surface is determined 
by multiplying face area by the appro- 
priate factor. 

Where the gas to be heated is below 
32 deg. F. it is possible to freeze. the 
steam condensate within the tubes. 
A type of bayonet tube combined 
with a special header eliminates this 
danger. Costs for these sections are 
identified by the series designation 
“F.” Series 31F sections cost approx- 
imately 2 percent less than the series 
7IF. 


Cost, dollors 


Cost,thousonds ot doliors 
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HELICAL fin sections, 12-tube face. 


Costs are reduced by approximately 
20 percent when aluminum fins and 
copper tubes are used. When copper 
fins and tubes are solder coated for 
additional protection against corro- 
sion, costs are increased by 24 percent. 
Helical Fin Packed Head—Costs of 
packed, floating-head exchangers with 
helical fin tubes are shown herewith. 
These units comply with TEMA 
Standards, Class A construction. Tubes 
and fins are of copper. All other parts 
are of steel. 

The % in. O.D. x 18 BWG tubes 
have helical fins which are 0.742 in. 
O.D. and provide 0.496 sq. ft. of sur- 
face per lineal ft. of tubing. There 
are 19 fins per in. Tubes are spaced 
on | in. triangular pitch. The design 
pressures are 150 psi. shell side and 
75 psi. tube side. 

The shell sizes and surfaces for units 


Costs—Helical Fin Tube Exchangers 


Tube 
Length, 
Ft. 


Shell 
Diameter, 
n. 


4 
4 
6 
6 
6 
6 


2 3 45 67890 5 20 BW 
Total external surfoce, hundreds of sq ft. 


HELICAL fin, packed floating head. 


with 16 ft. long tubes are: 10 in.—280 
sq. ft., 12 in.—627 sq. ft., 16 in.—1,130 
sq: ft. 20 in.—1,880 sq. ft., and 24 in. 
—2,490 sq. ft. 

Helical Fin-Tube Exchangers—Stand- 
ard units of this design, as illustrated, 
are available. Two tubes connected by 
a tube return fitting are mounted 
within a baffled pipe section. Admir- 
alty tubes, copper fins and steel pipe 
shells are standard construction. De- 
sign pressure is 500 psi. on both sides. 

Exchangers of this type are gen- 
erally used for the following services: 
fuel oil heaters, gas heaters, gas coolers 
and residium exchangers. 

The 4-in. shell has a 1-in. O.D, x 14 
BWG tube, with 8 fins per in., } in. 
high x 0.01 in. thick. The ratio of ex- 
ternal surface to inner tube surface 
is 7.26 to 1. 

The 6-in. shell has a 1% in. O.D. x 
12 BWG tube with 8 fins per in., 4 
in. high x 0.012 in. thick. Ratio of 
areas is 13.4 to 1. 
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HELICAL FIN-TUBE exchanger is used as a fuel oil heater, gas heater, gas cooler and residuum exchanger. 
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Unconventional All-Plastiec Valve 
Solves Corrosion Problems 
Oxrtver M. Hann, Chemical Engineer, Polychemicals 


Dept., E. I. du Pont de Nemours & Co., Wilmington, 
Delaware. 


’ 
* June Contest Prize Winner. 


In many installations plastics have done much to reduce 
the costly corrosion problem existing in our chemical 
plants. We are familiar with such uses as plastic liners 
for reaction vessels and shipping drums, plastic parts in 
pumps and other mechanical equipment, and of course, 
plastic process pipe and fittings. There are also familiar 
uses in which plastics have been inadequate. Too often 
in these cases the proper plastic is not selected and in 
other cases the characteristics of a plastic are not fully 
considered in the design. 

To meet the need for a versatile corrosion-resistant valve 
we have designed an all-plastic valve which differs from a 
conventional metal valve in that the fixed hollow stem of 
the plastic valve becomes a part of the piping system. 
The body contains the seat and slides to open or close the 
valve as shown in the drawing. The forced feather edge 
provides intimate contact between the movable body and 
the fixed pipe stems and makes an effective seal. Actually 
the seal will become more effective as the fluid pressure 
is increased since the plastic will expand to make a tighter 
fit. Even with an expanded seal the excellent slip prop- 
erty of certain plastics permits the body to slide smoothly 


over the pipe stems. Here then, we have designed a valve 
which takes advantage of plastic properties in performing 
its functions, 

Du Pont’s Teflon tetrafluoroethylene resin was selected 
as a material to make a valve similar to the one shown in 
the drawing. This plastic was chosen for its excellent 
chemical inertness and slip qualities. No leakage occurred 
either at the seals or through the seat after the valve had 
been in live steam service over an extended period of 
time. 

The versatility of the valve is indicated by the following 
modifications. One modification is a right angle valve 
having an end closure instead of a plug closure. The end 
closure offers no restriction to flow and is ideally suited to 
handling slurries. The design can also be adapted to a 
tee valve, a check valve, and a combination check and 
control valve. These valves can be installed as a unit in 
which the pipe ends have flanged construction. Remote 
control operation of the valve can be provided for either 
quick opening or metering action. For severe conditions 
of use the plastic can be reinforced with suitable fillers or 
with metal armor. 

In addition to the advantage of using plastics for cor- 
rosion resistance, the smooth wall of the plastic valve, just 
as with plastic pipe, will offer less frictional loss to the 
flow of fluids. The plastic parts can be easily machined 
or injection molded and maintenance of the valve is a 
simple matter of replacing individual parts. 


Sheet Plastic Aids in Estimating 
Areas of Irregular Shapes 


CLARENCE FE. Batiarp, Charleston, W. Va. 


The problem of estimating areas of irregular shapes—for 
example, land areas from maps-——can be a troublesome one 
if a planimeter is not at hand. Of course, we can always 
superimpose squares and count them, or use Simpson's 
Rule, but these are time consuming. 

There is a simple and quite accurate way of solving this 
problem that is so obvious that it is probably not new with 
me. However, it seems worthwhile to pass it on to those 
who may not have thought of it. The idea is merely to 





% July Contest Prize Winner 


“Method for Metering 
Accurately When Liquids 
Contain Bubbles.” 


A prize of $50 in cash will be awarded to 
Leonard Steber, E. R. Squibb & Sons Divi- 
sion of Mathieson Chemical Corp., New 
Brunswick, N. J. Mr. Steber’s article will 
appear in the October issue. 


$50 PRIZE FOR A GOOD IDEA—Until . 


further notice the Editors of Chemical 
Engineering will award $50 cash each 


month to the author of the best short 
article received that month and accepted 
for publication in the Plant Notebook. 
Each month’s winner will be announced 
the second following month and published 
the third following month. 


$100 ANNUAL PRIZE—At the end of 
each year the monthly winners will be 
rejudged to determine the year's best 
Pant Notebook article, which will then 
be awarded an additional $100 prize. 


HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other than 


a McGraw-Hill employee, may submit as 
many entries for this contest as he wishes. 
Acceptable material must be previously 
unpublished and should be short, prefer- 
ably not over 500 words, but illustrated if 
possible. Articles which are acceptable 
but are not winners will be published at 
regular space rates ($10 minimum). 


Articles may deal with plant or produc- 
tion “kinks,” or novel means of present- 
ing useful data, which will interest chemi- 
cal engineers. Address Plant Notebook 
Editor, Chemical Engineering, 330 West 
42nd St., New York 36, N. Y. 
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trace the outline of the area to be measured on a piece 
of uniform clear plastic of known weight per unit area. 
Then cut out the plastic along the outline with a scalpel 
or other edged instrument, and weigh it. Simple propor- 
tion shows the area. For example, if the plastic weighs 
0.150 gram per sq. cm., and the cut-out weighs 15.000 
gram, then the unknown area is 100 sq. cm. If the area 
represents a map, the linear scale then enables us to con- 
vert the plastic area to map area. 

Another sort of use to which this technique can be put 
is the integration of ydx between limits such as x = a 
and x = b. Simply plot f(x) as in any graphical integra- 
tion. If the curve is already plotted, trace it on transparent 
plastic. If not, it can be plotted on uniform non-trans- 
parent material such as Bristol board. Then cut out the 
area between the x-axis and the curve, and the verticals at 
x = a and x = b, and weigh as before. A simple calcula- 
tion from the known unit weight gives the area, from 
which the value of the integral can’ be quickly determined. 
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How to Service Your Hydraulie 
Acetylene Flash Arrestors 


Paut M. Ziemxe, Safety Engineer, Oak Ridge, Tenn. 


If your plant shop does considerable acetylene welding, 
then the probability is that you generate acetylene at a 
central point and pipe the gas to the welding stations. 
If so, then you have the problem of safe maintenance for 
the hydraulic flash arrestors. These are essential parts of 
any acetylene cascade system and they must be properly 
installed and serviced if they are to work dependably in 
rendering flash-backs harmless. 

The main object of the servicing is to replace the water 
to the proper level, meanwhile making certain that the 
system is without leaks. First a few general points: When 
venting the arrestor, make sure that the area near the vent 
opening is free of open flames or other possible sources 
of ignition. Never attempt to blow the water out of an 
arrestor with acetylene. Finally, when putting the arrestor 
back into service, soap the plug connection for leaks. 

Twin Arrestors—If only a single arrestor has been pro- 
vided it is necessary to shut down all welding stations 
served by the arrestor while servicing. If a twin installation 
is used, then one can continue in service while the other 
is down. 
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1. Open bypass valve B so as to connect both service 
headers together. 

2. Close supply valve S, and header valve H, so as to 
isolate arrestor 1 and leave arrestor 2 connected to both 
service headers. 

3. Bleed all pressure from arrestor 1 by manually oper- 
ating relief valve R,. Never bleed pressure through filling 
connection F, or drain plug D,, 

4. Open fill connection F, and drain D,, draining all 
liquid from the vessel, Replace the drain plug and refill 
with water through F, until the water overflows. Use a 
1:1 glycerin-water mixture in outdoor arrestors to prevent 
freezing. 

5. Close filling cqnnection F,. 

6. Purge arrestor of air by opening supply valve S, and 
manually cracking relief valve R, for 15 sec. 

7. Making certain that R, is closed, open header valve 
H;, so as to place arrestor 1 back in service. 

8. Repeat the whole procedure with arrestor 2. 

9. Close bypass valve B when both arrestors have been 
serviced and all other valves have been returned to their 
original positions, 

Single Arrestor—When there is only a single arrestor the 
procedure is the same except that the welding operations 
served must first be shut down. Then close the inlet and 
outlet valves, vent and drain the arrestor, refill and purge 
it, and place back in service as with the individual arrestors 
in the twin installation, 


Simple Improvement in Method of 
Checking Softening Points 


E.. J. Erwoop, Beta Research Laboratory, Chicago 22, Il. 





The ring-and-ball method 
of checking the softening 
point of pitch may be im- 
proved by modifying the sup- 
port of the ring. Normally 
the wire that supports the 
ring is straight and must be 
held by means of a nut from 
the holder that is attached to 
the thermometer. This is the 
arrangement shown at the 
left in the sketch. But this nut has the bad habit of 
becoming wet with glycerin and gummy with pitch after 
some use. A much better arrangement is that shown at 
the right in the sketch. By making a hook of one end of 
the rod and bending it in such a manner that the ring 
hangs horizontally, the procedure becomes more rapid. 
Here the ring and support are balanced so that the axis 
of the ring remains perpendicular to the bottom of the 
bath when it is hung from a suitable projection. 











Correction: In the article “Simplified Method for Sizing 
Heat Exchangers” which appeared on page 187 of our 
July 1953 issue, two subscript letters given as “o’’ should 
have been “c.” Following Eq. (2) the term f = (D,Vmee/ 
u)* should have read f = (D.Vmee/p)°*. Similarly, 
Eq. (2a) should have had D,°* in the denominator rather 
than D,”*. 
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Why a Refresher ... 


Here’s something new—a continuing 
“refresher course” on chemical engi- 
neering fundamentals, designed for 
the man who wants it fast and easily. 


If you are an average chemical engineer, the chances 
are nine out of ten that you have told yourself more than 
once, “Wish I could remember more of my college ther- 
modynamics. Wish I knew more about kinetics. Wonder 
if that reaction will go—and give a decent yield? Wonder 
what the best conditions will be? How much heat will I 
have to get rid of in that absorption?” And so on, almost 
endlessly. 

If you're only a few years out of school you'll probably 
remember the fundamentals and can use them with more 
or less facility. In that case, this refresher may not be 
for you. But if five years or more has gone by, then you’re 
probably rusty. And if it is 20 or 30 years, your college 
thermodynamics was a vastly different breed of cats than 
it is today—and your kinetics was a minor feature of your 
physical chemistry. 

So, if you are average; if you're older than say 27-30; 


What’s Ahead... 


and if your technical activities take you into chemical 
reactions, into physical separations such as distillation, 
absorption or extraction, into compression and expansion, 
into drying, condensing, humidification, dehumidification 
and air conditioning—then, this refresher is made for you. 
During the next year or more it will bring you a grasp 
of the fundamentals that should be much better than the 
one you gained in school. Why? Partly this lies with you 
—you have seen on many occasions how useful an ability 
to work with thermo and kinetics would have been, if 
you had had it. And part lies in the way this refresher 
series is designed. 

Next page you’ll meet the author, but it will be appro- 
priate to say a few words about him here. Tom Corrigan 
has the Irishman’s imagination and facility with the use 
of words. Although you can not get away from mathe- 
matics when dealing with chemical engineering funda- 
mentals, it is possible—as Corrigan proves—to make even 
the mathematics surprisingly palatable. With words and 
pictures he makes his mathematics and his ideas quick 
and easy to take. Often he gets away from older methods 
of presentation into new approaches of his own. And his 
happy combination of teaching and industrial experience 
fits him, we feel, not only to know his subject, but also 
to know what it is good for, and how to present it. 

As it is now planned, this program will require more 
than a year to present. But there can be still more if the 
demand exists. If you, the reader, and you, and you, 
will make your wishes known to us, then Corrigan and 
we will see to it that your needs are met. The block 
diagram below shows what to expect: first, several months 
on Thermodynamics Principles, followed by a series on 
Compression and Expansion in which Corrigan will have 
the collaboration of A. S. Johnson, mechanical engineer 
with Carrier Corp. Then back to Chemical Equilibria, 
which leads into Kinetics—and a brand new approach, 
From that point on, it will be the demand that will decide. 
If you so order, there will be a series on Physical Equi- 
libria, leading into two further sections: one on Separa- 
tions such as distillation and extraction; and one on Vapor- 
Gas Phenomena, such as humidification, drying, air con- 
ditioning and condensation. Now, gentlemen, meet Dr. 
Corrigan! —Eprror. 











Thermodynamics Chemical 





ee ee Te 
Seporations: i 


hemical 
Chemica Distillation, 


Kinetics 





Principles — Equilibria 
(1) < igs: (3) 























Compression 
ond : 
Expansion be ee } 
(2) 





ar cane a gee 
r 





Physical 
Equilibria 
(5*) 


ES 














is ‘ 


: : demond exists. 


Extraction, 


| 
j 
(4) : 











Vopor— Gos 
Phenomeno: 


‘Numbers show order 
of appeorance of sections. 
* These subjects if Drying , Condensing, 


Humidification 





September 1953—CuemicaL ENGINEERING 








Chemical Engineering 


Fundamentals 


Thermodynamics Principles—I 


THOMAS E. CORRIGAN, Research Engineer, Mathieson Chemical Corp., Niagara Falls, N. Y. 


“Thermodynamics!” you say. “Fine subject! Had a 
course in it myself once, under old Professor Fuddyduddy 
at Wishwell Tech. Trains the mind, they say, like Latin, 
Wonder if anybody ever uses it?” You continue to thumb 
the pages of your favorite technical journal. You skim 
through an article describing a new petroleum refinery 
just put on stream. You admire an ad showing the picture 
of a newly developed gas turbine. You read a news item 
describing a new chemical process. 

Does anybody use it! The process engineers who de- 
signed the petroleum refinery did. The mechanical engi- 
neers who developed the turbine did too—as did the 
research engineers who developed the new process. They 
all used it many times before the refinery, the turbine, the 
process, were ready for use. 


But What Is It—-Exactly? 


Thermodynamics is a science which deals with the rela- 
tionships among various forms of energy. It tells specifi- 
cally the quantitative energy effects produced when some 
material undergoes a change. It may also tell us whether 
or not this change is possible. Since practically all natural 
occurrences involve energy changes, the general subject of 
thermodynamics has a tremendously wide field of appli- 
cation. And it is the application in which we are interested. 


Who Uses It? 


Thermodynamics is used by physicists, chemists and 
engineers in solving energy problems. The principles are 
the same, but the applications are different. And since the 


Meet the Author... 


applications are all-important, the subject has become di- 
vided into its various branches: Physical thermodynamics, 
chemical thermodynamics and engineering thermody- 
namics. 

Chemical thermodynamics as used by analytical and 


‘physical chemists is concerned mainly with chemical equi- 


librium in laboratory reactions. Engineering thermody- 
namics refers to applications in the fields of power produc- 
tion, refrigeration, air conditioning, gas compression and 
related fields. 

More recently a field of application called chemical 
engineering thermodynamics has come into existence. It 
is a hybrid of chemical thermodynamics and engineering 
thermodynamics and yet, in many respects, it is different 
from either. Whereas the mechanical engineer deals 
almost exclusively with well known substances such as air 
or steam, the chemical enginer deals with little known 
substances and complex mixtures, Chemical equilibrium 
in high-pressure, non-ideal systems is more often met by 
the chemical engineer than by the chemist, for instance. 
Problems involving non-ideal gases are more important 
in chemical engineering thermodynamics than in the 
other two branches. 


Just How Does It Apply? 


The fields of application of thermodynamics to chemical 
engineering are broad. The equilibrium conversion in a 
commercial reactor; sizing a distillation column for the 
separation of a non-ideal mixture; calculating the dew- 
point of a mixture of non-ideal gases; determining the 
feasibility of burning a certain off-gas mixture to recover 
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THOMAS E. CORRIGAN, 
whose concept, enthusiasm and au- 
thorship have made this “refresher 
course” possible, is a 35-year-old 
Clevelander with a flair for instruc- 
tion and the industrial background 
to back it up. A chemical engineer- 
ing B.S. from Fenn College, Cleve- 
land, in 1941, he followed this with 
a Master’s in chemistry at Univer- 
sity of Michigan in 1942, and his 
Doctor’s in chemical engineering at 
University of Wisconsin in 1949. 
He has taught at Purdue, Wisconsin 
and West Virginia University, the 
last as an assistant professor at both 
undergraduate and graduate levels. 


He has worked for Barrett, Wyan- 
dotte Chemicals, Vulcan Copper & 
Supply, and Mathieson Chemical 
Corp. Since early this year he has 
been employed as a research engi- 
neer with the last named organiza- 
tion at Niagara Falls. 

Dr. Corrigan’s professional inter- 
ests run to membership in both 
ACS and AIChE. Married, he is 
the father of two sons. Outside 
working hours his inclinations tend 
toward out-of-doors, with camping, 
hiking and traveling (and a related 
interest in square dancing) compet- 
ing for what little time business and 
authorship leave him. 
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Fig. 1—The system is acted on by the process. 


heat—all these are possible applications of thermodynamics 
to chemical engineering. 


But It Won’t Tell Everything 

Thermodynamics is useful, yes, but it isn’t a ouiji board 
either—nor a panacea which solves all problems. It has 
limitations. 

It could be said that thermodynamics is a science which 
tells us what the goals are, or what the potentials are, but 
tells us nothing about how soon, if ever, the goal can be 
reached. For instance, a certain chemical reaction may 
be thermodynamically feasible but its rate may be so slow 
that for all practical purposes the reaction doe’ not occur. 
Thermodynamics will not tell us this. 

Not only can it not tell us how long a process will take 
but also it will not tell us what path is followed. It is 
a science which helps us set limits but does not supply 
absolute values. 


The “Laws of Thermodynamics” 


The science of thermodynamics is founded upon the 
application of two basic laws. One is the familiar law of 
conservation of energy; the other is a statement of the 
often observed rule of cause and effect. For an event to 
happen there must be a cause. For a change to occur there 
must be a positive driving force in the direction of the 
change. The science of thermodynamics permits a quanti- 
tative calculation of the value of the driving force. There 
is also a third law, but this is not nearly so extensive as 
the first two—and, indeed, is considered by many as merely 
an extension of the second law. 


Terminology of Thermodynamics 


In a review of fundamentals of thermodynamics an 
important thing to know is the language—the terminology 
involved. Thermodynamics deals with the effects pro- 
duced when some material undergoes a change. This 
change, Fig. 1, could be chemical, physical or merely one 
of position. The material involved is called the “system.” 
The actual change that takes place, including the manner 
by which it occurs, is called the “process.” The system 
may be any substance under consideration and the process 
any change which is being considered. In the case of a 
chemical reaction, for instance, the system is the actual 
mixture of reactants and products. The process is the 
chemical reaction itself. 
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Fig. 2—First law: total energy in an isolated system is unchanged. 


Anything not included in the system is called the sur- 
roundings. Systems may be classified by the relationships 
with their surroundings, such as: 

1. An open system—one in which mass may be trans- 
ferred between it and its surroundings. 

2. A closed system—one where there is no transfer of 
mass between it and its surroundings. 

3. A thermally isolated system—one in which no heat 
is transferred between it and its surroundings. 

4. A mechanically isolated system—one which has no 
work done on or by it. 

Processes are usually classified as “isothermal’’ or “adia- 
batic.”” An isothermal process is one occurring at a 
constant temperature, while in an adiabatic process there 
is no transfer of heat into or out of the system. 

Another term of frequent use in thermodynamics is 
“property.” This is any defining characteristic of a system, 
such as pressure, temperature or volume. Energy terms 
such as internal energy or enthalpy are properties but, 
strictly speaking, the energy terms, heat and work, are 


NOMENCLATURE (Consistent units) 


A Area 

a Constant 

b Constant 

C, Heat capacity at constant pressure 

Cym Mean heat capacity at constant pressure 
C, Heat capacity at constant volume 
Differential operator 

Force 

Gravitational constant 

Enthalpy 

Length 

Pressure 

Atmospheric pressure or opposing pressure 
Equivalent pressure of first weight 
Equivalent pressure of second weight 
Heat quantity 

Universal gas constant 

Temperature, absolute, K. or R. 
Temperature, C. or F. 

Internal energy 

Velocity 

Volume 

Work 

w,. Work of expansion 

wy Useful work 

w, Reversible work 

Z_ Elevation above datum plane, potential energy 
A Finite change in a property 

2 Partial differential operator 
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not properties. Heat and work are defining characteristics 
of a process but not of a system. This’ relationship will 
be explained in more detail shortly. (See Work and Heat, 
page 240.) 


First Law of Thermodynamics 


The subject of thermodynamics deals almost exclusively 
with energy relationships. Many problems such as the 
equilibrium conversion in an adiabatic reactor or the heat 
requirements of a chemical process depend upon energy 
balances for their solution. Energy balances (Fig. 2) are 
based upon the first law of thermodynamics which states 
that energy can not be created or destroyed during a 
process, although it may change from one form of energy 
to another. 

Total energy of a system entering a process, plus any 
addition during the process, must equal the total energy 
of the system leaving the process. 


Classification of Energy 


The forms in which energy may be found can be classi- 
fied into two groups: (1) Properties of a system; (2) prop- 
erties of a process. Fig. 3 shows these properties. The 
former include energy which may be attributed to a given 
substance; the latter include energy in transition. Grouped, 


they are: 
Group II 


Properties of a Process 
Heat, q 
Work, w 
Radiant energy 


Group I 


Properties of a System 
Internal energy, U 
External energy, pV 
Kinetic energy, u’*/2g 
Potential energy, Z 
Surface energy 
Magnetic energy 


Internal energy U is that which a substance possesses 
because of the motion and configuration of its molecules, 
atoms and subatomic particles. The external energy 
pV is the product of pressure and volume, It may be 
regarded as the energy a substance possesses by virtue of 
the space it occupies. The term is also called “flow 
work” since it represents the amount of work that 
would have to be done to introduce a given mass of ma- 
terial into a flow system. 

Kinetic energy is that which a substance possesses 
because of its motion. The expression for kinetic energy 
is u’/2g where u is the velocity of a unit mass of ma- 
terial and g is the gravitational constant. The energy 
which a material possesses because of its position in 
relation to some datum plane is called the potential energy 
Z. Two forms of energy, that due to surface tension and 
that due to magnetic effects, are negligible in magnitude 
compared with the other forms and are not used in the 
energy balance. 

The forms of energy which depend upon the process 
are heat q and work w. Heat is a term applied to the 
transition of internal energy from one substance to 
another due to a temperature difference, while work 
applies to the transfer of energy in the form of mechanical 
motion. These terms will be discussed in more detail 
under the second law of thermodynamics. 
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Fig. 3—Processes and systems have different properties. 


Energy Balance Over a Flow System 


The first law of thermodynamics when applied to two 
points in a flow system may be expressed by the following 
equation (sometimes called Bernoulli’s equation) : 

Ui + Vi + 2 + w/2g + gq — w = Ua + V2 + 

Zs + u®/2g (1) 

The term -w refers to work done on the system and is 
negative because work is usually defined as that done by 
‘the system. In the overall energy balance for chemical proc- 
esses the kinetic and potential energy terms are negligible 
compared with internal energy and may be disregarded. 
For those cases in which thegsystem performs no work 
upon its surroundings the equation reduces to: 

Ui + mVi +q = Us + pV 
or 

gq = (U2 + paV2) — (Ui + ~iVi) 
or 

q=AH 
where H (enthalpy) is defined by the equation, 

H =U +pV. 


Fnthalpy, the sum of internal and external energy, is 
important in the flow system calculations because, in 
the absence of work other than that of expansion, any 
addition of heat to the system manifests itself as an 
increase in enthalpy. 


Heat Capacity 

Since enthalpy is an important term in energy balance 
calculations, the rate of change of enthalpy with tem- 
perature is also important. When a substance undergoes 
a temperature rise in a flow process the heat added is 
equal to the enthalpy change of the substance. The 
amount of heat needed to cause a 1-degree rise in tempera- 
ture for a unit mass of substance is the heat capacity: 

If the pressure on the substance is kept constant during 
the heating, the heat capxcity is designated as C, and 


2-(3) =) 


At constant volume 


°-(31) -(38) 


In most energy balance calculations the heat capacity at 
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Fig. 4—Energy in transition: heat flow. 


constant pressure is used even where small pressure changes 
are involved. Since for many substances the heat capacity 
varies widely with temperature, the method of expressing 
heat capacity is by means of an empirical equation such as 
the following: 

Cp =a+bT +cT? 

The values of the constants have been experimentally 
determined for most gases and these values are readily 
available in the literature. 

The numerical value of heat capacity depends on the 
units used and the temperature scale used. The dimensions 
of heat capacity are energy divided by (mass times tem- 
perature). The units commonly used are calories per 
gram-mole per degree Kelvin (or Centigrade); and Btu. 
per pound-mole per degree Rankine (or Fahrenheit). 
However, heat capacity ma also be expressed on a volume 
basis (Btu. per cubic foot per degree Rankine or Fahren- 


heit), or on a weight basis (Btu. per pound. per degree 
Rankine or Fahrenheit). : 


then at constant pressure, 


r, tT; 
AH = f CAT = feserser 
r, r, 


If a mean value of heat capacity is used 
SH = (C5)m (T2 — Ti) 
Since the calculation is facilitated when the mean heat 
capacity is used, these values of mean heat capacities are 
also often tabulated in the literature. 
The mean heat capacity between temperatures T, and 
T, may be calculated in the following manner: 


tT, 
f CT 
AH T 


Cm =P "— FF, 





Second Law of Thermodynamics 

Up to this point the discussion has been primarily 
concerned with the total energy change involved when 
a process occurs. Let us now consider what makes the 


process occur. Thermodynamics is concerned not alone . 


with the total energy relations in a given system but 
also with the degree to which this energy can be utilized 
to cause a given process to occur. It deals with the 
amount of energy present in a system and also the 
amount of energy which is available. (See Part II, October 
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Fig. 5—Energy in transition: expansion produces work. 


1953.) From the first law of thermodynamics we can 
calculate the heat that would be evolved by a given reaction 
but with the second law we can calculate whether or not 
the reaction will take place. Thermodynamics concerns 
itself with the relationships between various forms of 
energy. These relationships contain terms which are a 
measure of the total energy present in a given form, such 
as, for instance, enthalpy. They also contain terms which 
are a measure of the degree to which this energy can be 
used in a given process. These latter terms, we shall find, are 
arbitrarily defined properties whose usefulness lies in the 
universal applicability of the relationships involving them. 


Point and Path Properties 

Properties may be classified as “point” and “path” 
properties. A point property is one which depends only 
on the final and initial states of the system and not on 
the nature of the process. If the change in a given property 
during a process depends on the nature of the process, as 
well as on the final and initial conditions of the system, 
the result is called a path property. For instance, when 
1 Ib. of a gas is expanded from 1 cu. ft. to 10 at a constant 
temperature, the change in enthalpy is the same regard- 
less of the manner in which the expansion takes place. 
The amount of work done by the gas while expanding 
depends on the method of expansion as well as on the 
initial and final temperature and pressure. Enthalpy is a 
point property while work is a path property. 


Work and Heat: Energy in Transition 


As before stated, work and heat are forms of energy 
in transition. In a heat exchanger, Fig. 4, energy is being 
transferred from the warmer to the cooler fluid. There 
is a decrease in enthalpy of the former, and of the 
latter, an increase. The energy while in transition is 
“heat.” Consider a process whereby a gas expands 
adiabatically, as in Fig. 5, driving a piston which in 
turn lifts a weight. During the process the gas decreases 
in enthalpy and the weight gains potential energy. Here 
energy was transferred from enthalpy in the gas to poten- 
tial energy of the weight. The energy while in transition 
is called work. 

As an example, consider the following process shown 
in Fig. 6: 1 Ib.-mole of gas at 32 deg. F. and 10 atm. 
pressure is confined in a cylinder with a movable weight- 
less piston at one end. The pressure outside the cylinder 
is 1 atm. When the piston is released the gas immediately 
expands until the pressure inside the cylinder is equal to 
that outside the cylinder—1 atm. How much work was 
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done by the gas? Work is defined as force times distance. 
It must be noted that this means the product of the force 
opposing the process, times distance traveled parallel to 
the direction of applied force. ‘The differential equation 
for work is 

dw = Fdl 
where F is the magnitude of the force and dl is the 
element of distance through which it is applied. Since pres- 
sure is force per unit area, force equals pressure times the 
area of the piston and 

dw = poAdl 
However, the area of the piston times the element of 


distance is equal to the element of volume change of the 
gas dV. Therefore, 

dw = pdV 

In the case we are discussing (Figs. 6 and 7 a) the 

resisting pressure p, is 1 atm. and is constant throughout 
the process. We call this a constant pressure expansion 
because the resisting pressure remains constant. The fact 
that the pressure within the cylinder changed from 10 
atm. to 1 during the process has no bearing on the 
case. It is the resisting pressure that counts. The 
amount of work done by the gas in this case is calculated 
as follows: 

w =p AV = m(V2 — Vi) 


V2 = 359 cu. ft. (since the final condition is at standard 
conditions, when 1 lb.- mole occupies 359 cu. ft.) 


Vi = 359 X 1/10 = 35.9 cu. ft. 
V2 — Vi = 359 — 35.9 cu. ft. = 323.1 cu. ft. 
Since p. = 1 atm. 

w = po (V2 — Vi) = 323.1 cu. ft.-atm.* = 683,000 ft.4b. 

This quantity of work is the minimum amount of work 
the gas can do and still expand to the conditions specified 
as long as the outside pressure is kept at 1 atm. Since the 
only accomplishment of the work done by the expanding 
gas was to push back the resisting atmosphere to make 
room for the increased volume, this minimum work done 
is also termed the work of expansion w,. 

Now let us bring this same expansion about in another- 
way. Assume that the piston supports a weight as shown 
in Fig. 7 b. When the gas expands the motion of the 
piston lifts the weight. This adds more resistance to the 


*A cubic foct-atmosphere is an energy term. 1 cu. ft.-atm. is 
equivalent to 2,116 ft.-lb. or to 2.72 Btu. 














Position | Position 2 


w= pp AV =p, (V,—V, )= 683,000 f1.-Ib 


Fig. 6—Expansion of a gas against the atmosphere produces the 
minimum work of expansion, 


movement of the piston. Assume the weight to be of 
a magnitude that causes the resistance p, to be equal to 
one additional atmosphere pressure. The gas now expands 
until its pressure is 2 atm., or to a volume of 178.5 cu. ft. 
The weight is now removed and the gas continues to 
expand until its pressure is again 1 atm. and its volume is 
again 359 cu. ft. The work in this two-stage process is: 

w = (po + 1) (Vs — Va) + po (V2 — Vi) 

w = (1 + 1) (178.5 — 35.9) + 1 (359 — 178.5) 

w = 465.7 cu. ft.-atm. or 965,000 ft.-Ib. 

In Case (2), the total amount of work done was differ- 
ent because the method of carrying out the expansion was 
different. Work is a path property. Since the pressure 
of the surroundings was still 1 atm. as in Case (1), the 
work needed to make room for the expansion was still 
683,000 ft.Ib. as in Case (1). The difference between 
the total work involved in the two cases, that is, 382,000 
ft.-lb., is work that was used to lift the weight. This is 
termed the actual useful work of the prgcess. 

Consider a third case where a second weight (p,) equal 
to the first is also used, as in Fig. 7 c. The gas first 
expands until its pressure is 3 atm. One weight is removed 


-and the gas expands again to a pressure of 2 atm. The 


second weight is removed and the gas expands to the 
same final conditions as in the two previous cases. The 
total work done by the gas in Case (3) is 1,160,000 ft.-Ib. 
w= (po + pro + pi) (Vi — Vs) + (po + rr) (Va — Va) + 
Po (V2 ~—- V)). 
w = (1 +141) (119.7 — 35.9) + (1 + 1) (178.5 — 119.7) 
+ (1) (859 — 178.5) 
w = 549.5 cu. ft.-atm. or 1,160,000 ft.-lb. 
Of this, 477,000 ft.-lb. is useful work and 683,000 ft.-lb. 
is work of expansion, 





















































— --(a) Istage -—— | 
683,000 ft —Ib 
expansion work 


Fig 7—Work of expansion depends on the path. Theoretical maximum with reversible process would need infinite number of 
steps and would give 1,745,000 ft.-Ib. total work. 


965,000 ft.—Ib 
total work 
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What, then, is the most work that the gas can perform 
in this expansion? Increasing the number of steps by 
which the expansion takes place increases the amount of 
work performed. If an infinite number of steps is used 
and if for each step the pressure resisting the expansion 
is a very small part less than the pressure inside the cylin- 
der, the gas on expanding will perform the maximum work 
of the process. 


Reversible Processes 

An expansion carried out in this manner is an example 
of a reversible process. In short, a reversible process is 
one that takes place in such a manner that the forces 
causing it are greater than those opposing it by only 
an infinitesimal amount, The term reversible probably 
comes from the fact that a very slight decrease in the 
driving force would reverse the direction of the process. 
However, the mere fact that a process can be reversed by a 
large change in driving force, for instance, does not 
necessarily mean that it is a reversible one. The only sure 
criterion is that of the balanced driving force and resist- 
ance. 

When the expansion just discussed takes place rever- 
sibly—that is, by an infinite number of steps where the 
resistance to each step is not quite equal to the pressure 
inside the cylinder—the work performed is the maximum 
work of expansion. This is also called the reversible work. 
Let us calculate the actual numerical value of the reversi- 
ble work for this expansion. For each step 

dw = podV 
where p, is the opposing pressure. In each step the oppos- 
ing pressure is almost the same as the pressure of the gas 
within the cylinder. Therefore, for the reversible process 
the pressure of the gas p may be used in place of p.. 
dw, = pdV 
and 


7: 
vw, = pdV 
Vy 


It must be kept in mind that only reversible work may 
be calculated from a knowledge of the pressure of the 
expanding medium. To calculate the work of a non- 
reversible process one must have the information on the 
pressure resisting the operation. In the case of a non- 
reversible process, it is not equal to the pressure of the 
expanding gas. 

To evaluate the work of the reversible expansion we 
must have a relationship between p and V. This will 
enable us to solve the expression 


‘s 
w= f paV 
vy; 


If we assume the gas to be ideal the necessary relation is 
pV = RT. 

Since we are dealing with a constant temperature process, 

T is constant and therefore 


paV + Vdp =0 
and 


se | 
ve f Vd Pp 
Pr 


Substituting RT/p for V: 
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w = (0.729 cu. ft.-atm./lb.-mole deg. R.) (492 deg. R.) In 
10/1 
w = 826 cu. ft.-atm. or 1,745,000 ft.-lb. 

‘In the isothermal expansion of one mole of an ideal 
gas from 10 atm. to 1 atm. at 32 deg. F. we find many 
values of work possible, depending upon the path of the 
process. We defined the particular path that yields the 
most work as the reversible path. The smallest amount 
of work necessary for the expansion to take place at all 
was 683,000 ft.Ib. This is the work of expansion or 
minimum work of the process. The difference between the 
actual work of a process and the minimum work is its net 
work, If the process is reversible the net work is the maxi- 
mum minus the minimum work. This represents the 
most that can be put to some useful purpose, such as 
driving a machine, and is called the useful work. Then: 
w. = 683,000 ft.-lb. 

Reversible work w, = 1,745,000 ft.-lb. 
Maximum useful work wy, = 1,062,000 ft.-lb. 

These three quantities may be calculated from a knowledge 
of the initial and final pressures and a relationship between 
p and V of the gas. However, the use of these quantities is 
limited to the reversible process. There is no actual 
process which is truly reversible. Reversibility is a goal 
which is approached but never reached. Thermodynamic 
calculations merely tell us the limiting possibilities of a 
process but not its actual performance on a real machine. 

Now let us consider the source of the energy that was 
converted to work on the surroundings. Did it come from 
the gas itself? Since the process was isothermal, the internal 
energy U of the gas must have been the same after as 
before the expansion. It did not come from the internal 
energy of the gas. Likewise, if the gas were ideal its 
external energy pV remained constant. The energy came 
from the surroundings, It was transferred in through the 
walls of the cylinder as heat. The overall energy balance 
for the process in each of the above cases is: 

q=AU+w 
Since the internal energy change A U was zero in all cases, 


Work of expansion 


q=w 
The amount of energy extracted from the surroundings 
as heat was in each case equal to the amount contributed 
to the surroundings as mechanical work. The value of 
q depended in each case upon the method by which the 
expansion took place. Heat q is also a path property. 
Suppose in the above cases we had insulated the 
cylinder so that heat could not be transferred into the 
gas to furnish energy for the mechanical work. The gas 
would still expand and do mechanical work on its surround- 
ings but the energy would now come from the gas itself. 
This would cool the gas and cause a decrease in both its 
internal and external energy. When the gas reached a 
pressure of | atm. it would be cooler than in the isothermal 
expansions and would, therefore, occupy less volume. Less 
mechanical work would have been done in each adiabatic 
expansion than in the corresponding isothermal one. 





Next month—Available and unavailable energy; Entropy 
and the Carnot cycle; Reversible cycle processes; Thermo- 
dynamic relationships, transformations; Entropy changes. 
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what materials would you choose 


for these CORROSION 
PROBLEMS? 





Intricate casting for special valve must 
be completely corrosion resistant, even, 
in holes. Weight is about 250 Ibs., 
hence corrosion-resistant metals are 
too expensive. Chemicals handled are 
sulphites, bleaches, alums. After re- 
viewing several materials, the valve 
manufacturer finally settled on. , . well, 
what would you use? 


et apreeeerecreccememrennemeanere ear opromnneneteenaeaeenn esr tence or paeeteeereterecennnrre te AP eRe —— oa 


Dished head for evaporator, 5 ft. dia., handles solution containing 
hydrochloric acid, ammonium chioride, and zinc chloride. Tem- 
perature 212 deg. F, under 29 in. vacuum. What would you choose 
to give needed heat and chemical resistance? 





Outdoor storage tank for hydrochloric 
acid holds 12,000 gallons. Built to last 
for years, it gives manufacturer big 
savings through bulk purchase of acids. 
What material would you specify? 


Valve was cast of gray iron, then covered with an Ace 
hard rubber compound specifically developed for this 
application. The most intricate designs can be protected 
with Ace hard or soft, natural or synthetic rubber. 


Because of the high temperature, this evaporator head was 
lined with an Ace synthetic hard rubber compound. Note 
the wide, straight seams, and the extra protection in cor- 
ners and around flanges. 


This storage tank must stand hot sun and freezing cold 
alike, so it was lined with Ace soft rubber. Inside this 
same plant, 1000 ft. of hard rubber lined steel pipe and 
two tanks lined with hard rubber are also at work. 
su LC RESISTANT 
> CHEMICALS WiTH HUNDREDS of rubber and plastic compounds to 
-. choose from, we can usually supply the one best answer 
to any corrosion problem, with equipment ranging from 
pumps, tanks, piping, valves and utensils to special molded 
or fabricated parts. 


E rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
_ 93 WORTH STREET »« NEW YORK 13, N. Y. 
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Process Equipment News Edited by Calvin S. Cronan 








NEW MATERIALS OF CONSTRUCTION 


f 


LABOR CREW of nine men working with a 25 ton truck crane 
can erect 3,500 sq. ft. of wall area per working day. 


~ eee tS 


>. 


j 


semi-trailer racks SPEEDY ERECTION proceeds as the pancls are unloaded 


site. 


Lett 


FINISHED APPEARANCE 
Textured surface results from brooming following casting. 


directly from the trailer onto the building wall supports. 


resembles Indiana limestone. 


Precast Concrete Walls Simplify Construction 


Use of precast insulated concrete wall panels is cut- 
ting cost of wall construction as much as 33 percent. Time 


for erection is halved. 


While the home buikling indus- 
try has been tantalizing the public 
with prefabrication stories the heavy- 
weight industrial builders have come 
up with a headline snatcher of their 
own. It extends the technique of 
steel erection to exterior walls replac- 
ing the slow moving line of brick- 
layers. 

A nine man crew and a miobile 
crane can erect in a single working 
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day between 2,500 and 3,500 sq. ft. 
of exterior wall area. To lay a brick 
wall of similar area in the same time 
would require 20 bricklayers and sev- 
eral helpers. 

Walls are erected in sections made 
of two layers of wire reinforced con- 
crete enclosing a filling of insulation 
such as wood or glass fibers. Panels 
range in thickness from 5 to 8 in. 
with a choice of area dimensions such 


as 8 x 8 and 8 x10 ft. Weights vary 
upward from 3,200 Ib. 

Panel edges have tongue and groove 
contours. Sealing between panels is 
done by using rubber strips and caulk- 
ing compound in the tongue and 
groove joints. Cast-in metal inserts 
bolt directly to the steel building 
framework. 

By using a saudwich of insulation 
in the panel a favorable heat transmis- 
sion factor is obtained. For a 5-in. 
panel the value for U is 0.14. In con- 
trast to this a 12-in. masonry wall has 
a value of 0.36. 

Panels are cast in a horizontal posi- 
tion on a casting plant production 
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Equipment Cest Indexes 
(Marshall & Stevens Indexes, 1926 = 100) 


Industry 
Average of all 


Process I: 
Cement mfg 
Chemical............ 


Elec. power equip... . 
Mining, miling 
ri ting 


Compiled quarterly for March, June, September 
and December of each year by Marshall and 
Stevens, evaluation engineers, Cheago and Los 
Angeles. Indexes are prepared for 47 different 
industries from which the eight process and four 
related industries listed here are selected. Pub- 
lished each month with the latest available revision 
For a description of the method of ob the 
index numbers see R. W. Stevens, 
neering, Nov. 1947, pp. 124-6. 
annual averages since 1913 see 

ing March 1953, pp. 220, 221. 


Chemical i- 
For a listing of 
Engineer- 


line. Forms are steel, lined with mus- 
lin and mounted on railroad rails. 
After the casting is finished, just as 
the concrete starts. to harden, the 
surface is broomed with a rattan brush 
to produce straight, uniform, vertical 
lines. Finished appearance is similar 
to Indiana limestone. 

Casting plants are located at New 
York, Baltimore and Marietta, Ohio. 
Panels can be trucked economically as 
far as 300 mi. to the point of erec- 
tion. Construction jobs outside these 
radii can be serviced by setting up a 
casting plant at the building site — 
The Marietta Concrete Corp., Mari- 
etta, Ohio 


Structural Channel 
Used Without Welding 


A new versatile structural steel fram- 
ing member can be used without weld- 
ing or drilling. Only tools required 
for assembly are a wrench and a hack- 
saw. 

Made from cold rolled steel, Versa- 
bar channels come in four basic sizes. 
A wide variety of standard and special 
fittings, brackets and nuts are avail- 
able for use in erecting structures with 
the channel. 

Suggested uses are for motor bases 
and supports, pipe clamps and sup- 
ports, pipe galleries, process piping sup- 
ports, machinery mounts, lighting 
system supports, and many other ap- 
plications —M-H Standard Co., Versa- 
bar Div., 515 Communipaw Ave., 
Jersey City 4, N. J. 
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IN BRIEF—A capsulated listing of this month’s newsworthy equipment. 


New Materials of Construction 


Precast Wall Panels 
Structural Channel 
Clay Downspout Pipe 


Can 


New Electrical & Mechanical Equipment 


Gas Engine Compressor 
Compressor Engine 
Vibration Isolator 


Made of concrete, cut time and cost of erection 
be erected without drilling or welding 
Handles roof runoff from chemica! plants 


Boasts new operating economy and power 
Cuts fuel consumption to 7,500 Btu. per hp.-hr 
Reduces vibration and noise from rotating units 
Delivers either steam or hydraulic jet streams 


In sizes from 3 to 50 kw. now offered from stock 


Adjustable Clutch 
Lubrication Fitting 


New Heating & Cooling Equipment 


Tank Heater 
Condenser Tube Kit 
Line Burner 
Air Conditioning Chart 
Plate Heat Exchanger 
Steam Generator Boiler 


New Instruments & Controls 


Particle Size Analyzer 
Limit Switch 
Temperature Controller 
Process Control System 
Infrared Analyzer 

Air Flow Monitor 
Refractometer 


New Processing Equipment 
Air Centrifuge 

Filter Aid 

Chromatographic Separator 
Filter Fabric 

Manhole Fittings 

Chlorine Vaporizer 

Mixing Muller 

Hydrogen Chloride Absorber 


New Packaging & Handling Equipment 


Switch Engine 

Magnetic Grate 

Packaging Unit 

Conveyor Idler 

Box Car Unloader 
Gravimetric Feeder 

Liquid Oxygen Transporter 
Tractor Mounted Shovel 
Stacker Crane 

Belt Training Idler 


New Fluids Handling Equipment 


Gravity Feeder 
Plastic Pipe Fittings 
Polyethylene Valves 
Air Compressor 
Swing Check Valve 
pe Hanger 
Rigid Plastic Pipe 
Vacuum Pump 
hana A Valve 
Proportioning Pump 
Plug Valve Operator 
Fume Washing Tower 
Pneumatic Ejector 
Check Valve 


Weighs 50 


Gives overload protection without shear 
Prevents grease los# on high pressure valves 


Has large pulling capacit 
Can be used in hoppers, 
Blends and packs soap and detergent powders 
Prevents sideways movement of belt, stops wear 
Automatically unloads dry bulk materials 

For small plants gives good accuracy at low cost..... 
Mounted on semi-trailer shows low evaporation loss. . 
For bulk materials can reach vertically 16 ft 
Combines advantages of fork lift and overhead crane. . 
Prevents belt roving on return run 


ins 


Has serrated fins for high efficiency.......-+..++s5+. 
Provides simple method for prolonging tube life 

Can be assembled in sections to meet needs 

Simplifies selection of air conditioning coils 

Is designed for low capacity economical service...... 
Is fabricated from record sized plate.........655++65 


Brings new speed and accuracy to powder analyses... 
Is smallest available for hazardous locations 

Maintains 2 percent accuracy over full range... . 
Designed with all components fully electronic. 

Is flexible and rugged for pilot plant work 

Senses and responds to changes in air flow rates...... f 
Can be tank mounted for controlling production 


Continuously cleans solids laden air 

Derived from coal has many desirable qualities...... 256 
Makes commercial chromatography a practical step. . 
Of Dynel felt resists mold, acids and alkalies......... 
Withstand 20 to 30 percent greater pressure 

Comes as completely assembled package unit 

Built in smaller size for development work 

Has increased capacity on one pass operation........ 259 
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for roadable type 
oor openings, chutes 


Maintains constant liquid feeding rate.............6+ 
Make non-slip joints on flexible plastic pipe 

Offered in new line of globe and Y designs 

Furnished complete ready for stationary mounting... 
ercent less than other standard units 
Supports high tem 
Available in sizes 
Pumps condensible vapors, doesn’t lose capacity 

Has resilient seat for foolproof operation 

Now redesigned, costs 30 percent less 

Closes valve in 2 sec. without mechanical! shock...... 
For general use is light, compact and 
Automatically pumps low flow of problem materials... 
Feathers when open, has low pressure drop 27 


rature piping systems 
om % to 4 in. with fittings 


rtable 





Clay Downspout Pipe 
Has Screw Seal 

Clay pipe is now available with 
plastic threaded couplings. This fea- 
ture makes it adaptable for down- 
spouts to handle roof run-off from 
chemical plant buildings. Downspout 
corrosion from chemical residues can 
thus be eliminated. 

Screw Seal pipe is a combination 
of vitrified clay pipe with threaded 
ends cast of polyvinyl chloride Plasti- 
sol. Sections are joined together 
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quickly and permanently with a phe- 
nolic collar. Connections are made 
secure with a strap wrench, 

Pipe comes in 3 ft. lengths with 
either 4, 6 or 8 in. diameters. Where 
standard fittings such as elbows, tees 
or Y’s are required, or space limita- 
tions hamper assembly, a union joint 
with split-flange collar is used. Ordi- 
nary metal straps serve to anchor the 
system to walls.—The Robinson Clay 
Product Co., 65 West State St., 
Akron 9, Ohio 
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NEW ELECTRICAL & MECHANICAL EQUIPMENT 


Gas Engine Compressor | 
Boasts New Economy 

Outstanding power and economy 
mark the Model TRA gas enginc- 
driven compressor unit. Developing 
1,320 bhp., the gas engine has eight 
vertical inline cylinders integrally con- 
nected to horizontal compressor cylin- 
ders. Engine is turbocharged two- 
cycle type. 

Waste heat, velocity, and mass flow 
of exhaust gases are utilized to drive 
a radial in-flow turbine. Integrally 
connected to the turbine is a centri- 
fugal compressor. Air pumped by the 
compressor scavenges the power cyl- 
inders and mixes with the fuel for 
combustion. 

Highlight advantages of the new 
unit are 50 percent more power than 
any non-turbocharged unit now built 
of comparable bore and stroke; new 
lows in fuel consumption: 25 percent 
less water cooling load than the best 
non-turbocharged high compression 
gas engine-driven compressor now 
built; flat fuel consumption curve be- 
tween 70 percent load and full load; 
quiet operation.—Clark Bros. Co., 
Olean, N, Y. 


New Compressor Engine 
Cuts Fuel Needs 

A new gas engine for driving com- 
pressors uses 10 percent less fuel than 
its predecessor. This will cut fuel con- 
sumption to as low as 7,500 Btu. per 
hp.-hr. Greater power output is also 
produced by the GMVA engine. 

Engine produces 135 hp. per cyl- 
inder. The GMVA is built with four, 
six, eight and ten cylinders providing 
horsepower capacities from 540 to 
1,350.—The Cooper-Bessemer Corp., 
Mount Vernon, Ohio. 


Vibration Isolater 
Cats Common Nuisance 


New Type 915 Barrymount reduces 
vibration and structure-borne noise 
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from grinders, motor-generator sets, 
high-speed compressors, fans and blow- 
ers. Unit gives efficient isolation at 
frequencies above approximately 20 
cycles per sec. at static loads of 15 to 
200 Ib., per unit isolator. Within its 
recommended load, Type 915 provides 
70 to 90 percent isolation at 30 cycles 
per sec. and more at higher fre- 
quencies—The Barry Corp., 700 
Pleasant St., Watertown 72, Mass. 


det Cleaner 
Delivers Water or Steam 

Both steam and hydraulic jets for 
cleaning equipment are built into the 
Hydrosteam jet cleaner, This heavy- 
duty all-electric unit represents the 
combined effort of two leading manu- 
facturers in this field. 

For heavy-duty cleaning the unit 
delivers a solid jet of superheated wa- 
ter and detergent. For cleaning of 
delicate parts the steam jet provides 
pin point cleaning under finger tip 
control, 

Elimination of sparks, flames and 
fire hazards adapts this unit to use in 
oil refineries, paint works, chemical 
plants, and similar industries—Liv- 


- ingston Engineering Co., 100 Grove 


St., Worcester 5, Mass. 


Unit Rectifiers 
Available From Stock 


Standard unit rectifiers from 3 to 
50 kw. are now in stock available for 
prompt delivery. Delays involved in 
custom building are thereby elimi- 
nated. 

Units operate to convert ac. to dc. 
current and are capable of producing 
anything a motor-generator set can 
produce. Absence of brushes, bear- 
ings, foundations, rotating windings, 
glass or metal tubes gives trouble-free 
operation and almost unlimited life. 

Stock units are rated for 125- or 
230-v. de. output. Fixed or variable 
voltage dc. units can accommodate 
any ac. voltage or frequency input.— 
American Rectifier Corp., 95 Lafay- 
ette St., New York, N. Y. 


Adjustable Clutch 
Limits Terque 

You can avoid the time and labor 
required to replace broken shear pins, 
yet provide adequate overload protec- 


-tion. 


That’s the function of a new 
line of adjustable torque-limiting slip- 
type friction clutches. Units are 
ideally adapted as overload protection 
devices in the power drives of many 
types of industrial machinery. 

Clutches consist of a steel body, 
two steel clutch plates, two friction 
disks, a Belleville clutch spring, and 
a cast iron adjusting nut. Rotating 
member is held between friction disks 
through spring pressure exerted on the 
clutch plates that slide on splines on 
the hub. Torque setting of the clutch 
is obtained by adjusting the spring 
tension with a threaded thumb nut. 

Clutches are made in 44-, 54, and 
64-in. diameter sizes with ratings of 
55, 121.5, and 260-ft. Ib., respectviely. 
Maximum bores with standard key- 
ways are 1, 14 and 24 in.—Morse 
Chain Co., 7601 Central Ave., De- 
troit 10, Mich. 





Lubrication Fitting 
Has Three Check Valves 


To guard against loss of lubricant 
from high pressure plug valves a 
lubrication fitting has been designed 
with three checks, Two ball checks 
augment the standard check valve at 
the top of the fitting. 

By this arrangement absolute pro- 
tection is said to be gained against 
escape of line fluids. Also it is prac- 
tically inapossible for foreign matter 
to foul all checks at the same instant. 

Fittings 2an be serviced by an extra- 
heavy duty booster type hand gun 
(model 6268) developed for lubri- 
cated valves. This gun develops 15,- 
000 Ib. pressure to offset line back- 
pressure.—Alemite Div., Stewart- 
Warner Corp., 1826 Diversey Pkwy., 
Chicago 14, IIl. 
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TURBO-MIXER 


\GENERAL A 


, TURBO-MIXER, « division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


FIRST “WINTERIZED” RESIN KETTLE 


7800-gallon TURBO-MIXER installation at Reichhold Chemicals, 
Inc., plant, Elizabeth, New Jersey. This is the first outdoor resin 
cooker to operate continuously all year ’round in a cold 
climate. Specially designed insulation by the Reichhold engi- 
neers suggests a more widespread use of outdoor production 
facilities in the North. 


“Cold-Climate” Turbo-Mixer 
Polymerizer now in continuous 
OUTDOOR operation 


The unusual problems encountered in 
this installation called for truly creative 
engineering. It required the ability to 
take mixing knowledge gained in a wide 
variety of processing fields... to find 
the answers in 40 years of specialized 
mixing experience as well as in the en- 
gineering requirements of the problems 


at hand. 


Turbo-Mixer specializes in helping you | 
do successfully the more difficult jobs re- 
quiring mixing of liquids with liquids, 
solids and/or gases. Write us for infor- 


mation on your specific problems. 


SALES OFFICE: 10 EAST 49th STREET, NEW YORK 17, NEW YORK 
General Offices: 135 South La Salle Street, Chicago 90, Illinois . Offices in all principal cities . 


OTHER GENERAL AMERICAN EQUIPMENT: DRYERS * EVAPORATORS * DEWATERERS 
TOWERS * TANKS + BINS * FILTERS * PRESSURE VESSELS 
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NEW HEATING & COOLING EQUIPMENT 


Tank Heater 
Has Serrated Fins 

Use of helically wound serrated fins 
on a new line of horizontal tank 
heaters combats laminar flow. Cal-Fin 
tank heaters are available in two basic 
designs. Series TH heaters are recom- 
mended when more than one heater 
is required in a tank. This series op- 
erates completely submerged in the 
fluid being heated. Series MH heat- 
ers are designed for installation in a 
manhole, 

It is said these heaters require ap- 
proximately one-eighth as much tub- 
ing length as usually required in plain 
tube heaters or internal pipe coils. 
This results from the wide tube spac- 
ing and high-performance fin surface. 
—Drayer-Hanson, Inc., 3301 Medford 
St., Los Angeles, Calif. 


Condenser Tubes 
Saved From Erosion 

A common failure in condenser 
tubes is inlet end erosion. A new 
cleaning and application kit provides 
a method for prolonging tube life. Use 
of the kit insures removal of deposits, 
provides excellent protective adher- 
ence, and makes certain that protec- 
tive coating is spread evenly on the 
tube. Job is done quickly and effi- 
ciently in three simple steps, using un- 
skilled labor.—Thomas C. Wilson, 
Inc., 21-11 44th Ave., Long Island 
City, N. Y. 


Line Burner 
Can be Tallored te Job 

A new gas-fired retention-type line 
burner comes in sections for assembly 
to meet requirements. Unit supplies 
heat from a continuous flame distrib- 
uted over a wide area. It can be 
used for oven heating, kettle heating, 
and air heating installations including 
make-up ait for spray booths. 

Burners are of blast-type design, 
insuring good combustion. with rich, 
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neutral or lean mixtures at all pres- 
sures. The cast iron sections have 
drilled ports and steel retention lips 
for flame stability. Each section is 
equipped with drilled and matched 
flanges. An adapter flange permits 
use of either a blast or atmospheric 
pilot and flame failure protective 
equipment.—Eclipse Fuel Engineer- 
ing Co., 1121 Buchanan St., Rock- 
ford, Ill. 


Air Conditioning Chart 
Simplifies Ceil Choice 

A special series of charts enables 
you to select air conditioning coils 
simply, accurately and rapidly. The 
Sicromatic chart and rule combina- 
tion is used for applications calling for 
water or direct expansion refrigeration. 
You get instantaneous determination 
of coil face area, air velocities, num- 
ber of tube rows, required dry bulb 
depression, wet bulb depression, and 
water velocity. 

Using the chart rule technique, you 
eliminate all assumptions. Expensive 
time-consuming calculations are no 
longer required. Interpretations from 
previously inadequate methods are 
no longer needed.—Marlo Coil Co., 
6135 Manchester St., St. Louis 10, 
Mo. 


Plate Exchanger 
Fits Low Capacity Needs 


Designed for low capacity, eco- 
nomical service model SI-30 plate- 
type heat exchanger sells for much 
less than standard models of this 
type. Plates are stamped out of stain- 
less steel; have knobbed surfaces to 
create turbulence and provide rapid 
heat transfer. There are no welds or 
corners to catch and hold dirt. 

Maximum capacity of the press is 
30 plates. Over-all length is less than 
3 ft.; height is less than 5 ft. All ex- 
terior surfaces have a zinc metalized 
finish further protected by paint.— 
Cherry-Burrell Corp., Dept. AS-3, 427 
West Randolph St., Chicago 6, III. 


FABRICATOR ROLLS RECORD PLATE FOR BOILER 
Shell plate for this steam generator boiler is claimed to be the heaviest 


ever produced. 


Starting with a 74.5 ton ingot and using a 206-in. mill, a 


finished plate was produced measuring 459 x 119 x 6: in., with a final weight 
of 48 tons.—Lukens Steel Co., Coatesville, Pa. 
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loy Tubing 
FOR SEVERE SERVICE CONDITIONS 


Tubing made of Haynes alloys gives long, uninterrupted service under 
severe conditions of heat, corrosion, or oxidation. The tubing can be 
obtained in four different alloys, each having a particular combination 
of unusual properties to combat certain service conditions. The chart 
below shows some of the media these alloys resist. Typical applications 
are heat exchangers, coils, calandrias, and fluid lines. 





All four Haynes alloys are supplied in welded or welded and cold 
drawn tubing. Most common welding methods—including metallic-are 
and Hewtarc welding—can be used in fabricating the tubing installa- 
tions. If you wish further information about Haynes alloy tubing, 
contact the nearest Haynes Stellite Company district office. 


HASTELLOY Alloy B Hydrochloric acid, wet hydrogen chloride gas, 
(nickel-molybdenum- 


ak sulphuric acid, phosphoric acid, organic acids, 
won 


high temperotures. 


HASTELLOY Alloy C Nitric acid, free chlorine, acid salts, hydro- 


Senha chloric acid, sulphuric acid, phosphoric acid, 
organic acids, sulphurous acid, high tem- 


peratures, 


MULTIMET Alloy 
(cobalt-chromium- Oxidation, high temperatures. 
nickel-iron) 


HAYNES Alloy No. 25 Oxidation, high temperatures, carburization, 
(cobalt-chromium- 


tungsten-nickel) wet chlorine, nitric acid. 





HAYNES 


TRADE-MARK 





“Haynes,” “Hastelloy,” “Heliarc,” and “Multimet” are trade-marks of Union Carbide 
and Carbon Corporation, 
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NEW INSTRUMENTS & CONTROLS 


SEDIMENTATION tube swings back for easy cleaning. 


Roll Call for Particle Sizes 


Rapid, accurate determination of particle size dis- 
tribution for powdered materials in the range of 1 to 100 
microns is now attained with air sedimentation. 


The shaky status of sub-sieve par- 
ticle size analyses firmed up recently 
with the official unveiling of the Mi- 
cromerograph, a new air sedimenta- 
tion apparatus. Hailed as an instru- 
ment for general analysis of a wide 
range of powder types and powdered 
materials the unit gives reproducible 
results rapidly and accurately. 

Normal range of operation is 1 to 
100 microns mean particle diameter. 
A complete analysis can be run in as 
little as 15 min. dependent on the 
proportion of material in the low mi- 
cron range. Avcuracy is within 3 per- 
cent throughout the range. 

Reliability of the Micromerograph 
is based on its ability to completely 
deagglomerate the individual particles 
of any sample. A few short trials on 
any new material establish, beyond 
any doubt, the correct operating con- 
ditions for complete dgagglomeration. 
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Then any number of tests can be run 
on that material with confidence that 
the results are accurate and repro- 
ducible. 

Application of the instrument prom- 
ises to be wide spread. Effective per- 
formance of powdered materials is 
tied directly to the particle size dis- 
tribution. Studies can be made on 
cements, pigments, metal powders, 
abrasives, ceramics, fluid catalysts, 
drugs, insecticides, cosmetics and 
countless other powdered materials. 

Components of the Micromero- 
gtaph are a powder feed system, a 
sedimentation system and a weighing 
system. 

Primary elements in the powder 
feed system are a gas chamber, a 
powder chamber and a deagglomera- 
tor. Auxiliary to and ahead of the 
gas chamber are a source of high pres- 
sure dry gas such as bottled dry nitro- 


WEIGHING pan is cleaned of previous sample particles. 


gen with connector and high pressure 
hose followed by a pressure gage, var- 
iable pressure reducing valve, a second 
pressure gage, and a solenoid valve. 
Following the gas chamber is a sec- 
ond solenoid valve. 

The first solenoid valve controls gas 
flow to the pressure chamber at the 
selected pressure. ‘The second sol- 
enoid valve releases this gas into the 
powder chamber to carry the powder 
sample through the deagglomerator. 

Two mating conical surfaces com- 
prise the deagglomerator. Axial ad- 
justment of the inner male cone by a 
calibrated micrometer screw provides 
a variable aperture. Material enters 
the aperture at the apex between the 
tops of the two cones. 

Sedimentation takes place in a 
thermally insulated aluminum tube 
about 4 in. in dia. and 7 ft. long. 
Tube swings out for easy accessibility 
and cleaning (see above). It closes 
with a pressure-tight seal, which is 
essential for proper operation. 

Weighing of the settled particles is 
done by a null seeking, servo-mechani- 
cal recording balance. Sensitivity of 
the balance and weighing mechanism 
is equivalent to that of the best types 
of analytical balances. 
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Chlorine is Tamer 
with these CRANE Valves 


... Designed to handle | 





EVERY FEATURE WORKS FOR YOU 


water-free chlorine, gas 
or liquid, up to 300°F. 


Your best valves for handling chlorine are those 
made expressly for this service. It’s too tough 
for ordinary equipment. 


Rugged Construction 


You'll operate more safely, efficiently, and de- 
pendably with these Crane Chlorine Valves. 
Their rugged forged steel construction gives you 
protection against internal and external shock. 
You'll have freedom from bonnet joint leakage 
with their strong Crane bolted design. 


Effective Corrosion Resistance 


You'll be equipped for highest resistance to cor- 
rosion with the Hastelloy “C” disc and seat 
rings, and the Monel stem. A corrugated soft 
Monel gasket prevents corrosion and leakage 
at the bonnet joint. 


Literature Free on Request 


The many refinements of Crane Chlorine Valves 
assure not only more efficient chlorine control, 
but important savings on valve maintenance and 
replacement costs. Get the complete facts in Cir- 
cular AD-1608, Write or ask your Crane Repre- 
sentative for a copy. 


The Complete Crane Line Meets All Valve Needs. That's Why 





1. Strong one- 
piece forged 
carbon steel 
yoke with out- 
side screw out 
of contact with 
fluid. : 

2. Husky Monel “ 
stem; easy to 
lubricate 
threads. 

3. Easy to pull 
up bolted 
gland of 
forged carbonf = 
steel. . 

4, Deep stuffing 
box. 


No. 1645 
Angle 
Sizes 

Y% to 2 in, 


More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


5. leakproof male 
and female 
bolted bonnet 
joint with corru- 
gated soft Mo- 
nel gasket. 

LF] 6.45° narrew 

3 bearing seat; 

closes tight, 

even with hard 
deposits. 

7. Highly cerre- 
sion-resistant 
Hastelloy **C"’ 
in seating parts. 

8. Heavy forged 
carbon steel 
body; long end 
threads. 


No. 1644 Glebe 
Sizes 2 to 2 in. 





VALVES © FITTINGS © PIPE © PLUMBING © HEATING 
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NEW INSTRUMENTS & CONTROLS 


First step in analysis is to place 
a powder sample of approximately 
100 mg. in the powder chamber. Next 
the pressure chamber is filled to a 
predetermined pressure with dry ni- 
trogen by pressing the first solenoid 
valve button. After the deagglomera- 
tor slit has been adjusted to a suit- 
able opening the run is started by 
pressing the second solenoid valve 
opening. 

Nitrogen from the pressure cham- 
ber carries the sample out of the pow- 
der chamber through the deagglom- 
erator slit into the sedimentation 
chamber. As the powder passes 
through the deagglomerator slit it is 
completely dispersed by the viscous 
shearing forces of the gas. 

Reproducible deagglomeration is as- 
sured when large changes in the de- 
agglomerating force produce no 
changes in the particle size distribu- 
tion curve. Deagglomerating force 
can be varied over wide limits by vary- 
ing pressure of the gas and the width 
of the aperture in the deagglomerator. 

Deflection on the recorder caused 
by the initial shock wave establishes 
the beginning of the sedimentation. 
Gas introduced into the pressure 
tight column comes to rest almost 
immediately. In volume it is never 
more than 3 percent of total column 
volume. 

Particles fall from an initial cloud 
approximately 20 cm. in height and 
begin collecting on the automatic bal- 
ance pan. Cumulative weight col- 
lected is recorded as a function of 
time, 

By use of Stokes Law, time of fall 
can be converted into a value for d 
(e)%, where d is the diameter of a 
sphere which falls at the same rate 
and ¢ is the true density of the ma- 
terial. 

Density may be determined from 
tables or by pycnometer measure- 
ments. For many cases the value of d 
(o)™ is just as useful as the value of 
d since the time of fall is the useful 
quantity to be measured. 

Here is a brief run down on the 
outstanding advantages of the Méi- 
cromerograph: Rapidity of analysis; 
high statistical accuracy resulting from 
use of a large sample; retains and 
vastly improves upon the deagglomera- 
tion characteristics of the air elutri- 
ator; avoids the deagglomeration prob- 
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lems and upsetting of free sedimenta- 
tion which exist with liquid sedimen- 
tation systems; places the analysis on 
a simpler, more direct theoretical basis 
with great simplification of operating 
technique and calculating procedures. 
At present four different companies 
are using experimental models. The 
first batch of 10 commercial models 
is now being manufactured and all 
but one have been sold. A second 
batch is scheduled for production later 
in the year, Selling price is $4,750 
per machine. — Sharples Corp. Re- 
search Laboratories, Bridgeport, Pa. 


Small Limit Switch 
For Hazardous Locations 


Designed for use on all types of ma- 
chinery and industrial equipment, a 
new limit switch is said to be the 
smallest of its type available. Switch 
is heavy-duty, precision, snap-action 
type for explosion-proof service. In- 
cluding the adjustable head, switch 
case measures 6 x 24 X 142 in. 

Switch cavity is vented by a #-in. 
porous bronze plate fitted over the en- 
closure opening. Flame and hot gases 
which might originate within the 
switch are extinguished and cooled 
while venting through the bronze 
plate—Minneapolis-Honeywell Regu- 
lator Co., Micro Div., Freeport, Til. 


Temperature Centroller 
Offers Long Life 


Model 505 Cyber-Tac controller is 
a contact type instrument used in con- 
junction with an electronic circuit. 
Instrument is a combination cutoff 
and automatic hold type controller 
with thermocouple break protection. 

Exhaustive tests have shown the 
unit capable of maintaining tempera- 
ture control to an accuracy of 2 per- 
cent of full scale range. This perform- 
ance holds for over one million con- 
tinuous contact cycles.—Cybertronic 
Corp. of America, 136 Sth St., Up- 
land, Chester, Pa. 


Process Control System 
Is Fally Electronic 


A new complete line of electronic 
instruments is designed to permit in- 
stallation of completely electronic 
process control systems. The manu- 
facturer claims the system to be the 


most efficient means for measuring 
and controlling temperature, pressure, 
differential pressure, liquid level and 
‘flow. 

There is virtually no lag in the 
transmission signal. Dependability 
and accuracy of the simple d.c. signal 
permits all controllers to be installed 
in the control room regardless of dis- 
tance from process area. Stability of 
the systems allows use of narrower 
proportional bands with sensitivity im- 
possible to duplicate in any other 
type of actuation, it is said. Control 
components are completely standard- 
ized to permit interchange at the 
panel, regardless of type of variable 
under contro].—Manning, Maxwell & 
Moore, Inc., Stratford, Conn. 


New Infrared Analyzer 
For Pilot Plants 

Combining flexibility and rugged- 
ness the new model 14 is a multi- 
component infrared analyzer designed 
particularly for pilot plant use. It is de- 
fee for the continuous recording 
of infrared absorption at six different 
wave lengths. This permits monitor- 
ing the concentration of as many as 
six components in a liquid or gas 
stream. 

Absorption is plotted on a multi- 
point strip-chart recorder with a com- 
plete cycling time of about six min- 
utes. Instrument is ruggedly mounted 
in a mobile console and. may be 
moved easily to the location of the 
pilot stream. 

With the new model one can study 
directly the effect of such process 
variables as temperature, pressure, 
flow rate, composition, etc. Unit also 
determines the dependent and inde- 
pendent components in a stream and 
the best method of employing infra- 
red analytical equipment under proc- 
ess stream conditions. Previously, by 
using a batch sample for laboratory 


September 1953—Cuemicat ENGINEERING 








Get 


: something extra 


@eeeeeeeeeneeeeeeeeeeeeeseeeeeees 


when you buy 


lead valves 


New York 6; Atlanta; Baltimore 3; Buf- * 
falo 3; Chicago 8; Cincinnati 3 Cleveland 
13; Dallas 2; Philadelphia 25; Pittsburgh 
12; St. Louis 1; New England: National 
Lead Co. of Mass., Boston 6; Pacific Coast: 
Morris P. Kirk & Son, Inc., Los Angeles 

23, Emeryville 8 (Calif. ), ’ Portland 10, 
Seattle 4; ‘anada: Canada Metal Co.,Ltd., 
Toronto &, Montreal, Winnipeg, Vancouver. 
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Do you look for sturdiness, dependability, and 
suitability in the lead valves you buy? 


Do you expect valve type, size, pattern and 
flanging to meet your acid handling equipment 
specifications? 

Of course you do! And when you order 
National you get what you look for. You get 
what you expect. And you get certain “extras” 
besides ...extras that spell highest quality. 

‘ For example, the lead used is the grade 
acknowledged best for acid-handling—St. Joe 
Chemical Lead. Furthermore, National Lead 
valves have precision, lathe-turned stems. They 
have full flow-ways. They’re designed to per- 
mit repacking in service. And they have posi- 
tive plug-seat fit. 

Fabrication extras ... design extras ... qual- 
ity extras... Yes! And these extras you get, but 
never need specify, add up to outstanding ser- 
vice on the job. 

That’s why it pays to buy National valves 
... for something extra in lead. 


Lead valves 


2 with a NATIONAL reputation 


LEAD COMPANY 





The Sorensen Model E-6/2-5 Nobatron, With Regulation Accuracy of 
+0.01%, Gives Stability of Batteries With None of the Disadvantages. 
When you use a Beckman Spectrophotometer you expect the utmost in 
performance. And you get it—so long as the power supply is dependable. 
The Sorensen Model E-6/2-5 Nobatron is dependable. It has been 
specifically designed ‘to provide your Beckman with 2 and 6 volts DC, 
plus or minus 0.01%, with that accuracy maintained indefinitely and 
continuously! 

No more replacing or recharging storage batteries! No more uncertain 
results because of voltage drop! To you this means no more inter- 
rupted work schedules, no more time-consuming re-runs! 

The Stability of the 

E-6/2-5 Nobatron is ac- 

complished electronical- 

ly, with no moving 

parts and a minimum 

of tubes, Two years’ 

rigorous testing of pro- 

totype instruments 

have yielded results far 

exceeding specifica- 

tions. Write for in- 

formation today. 


SORENSEN 


SORENSEN AND COMPANY © 375 FAIRFIELD AVE., STAMFORD 38, CONN. 
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analysis, many important compounds 
were missed that exist only under 
stream conditions. 

Instruments are available either for 
purchase or on a rental basis.—Per- 
kin-Elmer Corp., Norwalk, Conn. 


Heat Sensitive Unit 
Mentiters Air Flow 


A new precision flow detecting de- 
vice senses and responds to changes 
or stoppages in air flow. Detect-A-Flo 
units can be used as warning devices 
in air-cooled equipment, ventilation 
controls, and similar applications 
where a constant flow rate must be 
maintained. In addition, unit can be 
used as a liquid level detector or con- 
troller in storage and supply tanks. 

Operation depends on the variation 
in heat removal from a constant source 
with variation in air flow rate. One 
leg of the unit is continuously heated 
by a small internal heater. As flow 
rate drops, the heated leg expands 
because less heat is conducted away. 

Resulting expansion is transmitted 
through lever action to a strut in elec- 
trical contact assembly in the other 
leg. This motion relaxes strut ten- 
sion, causing contacts to move apart, 
breaking the circuit. 

On air flow, sensitivity is less than 
0.25 ft. per sec. at low flow and less 
than I ft. per sec. at higher flows. On 
liquid level detection the unit re- 
sponds to changes of less than 0.1 in. 
in level—Fenwal, Inc., Ashland, 
Mass. 


Production Refractometer 
Mounts On Tank 


Liquids in tanks or vats can be 
continuously checked for dry solids 
content with the O. P. L. production 
refractometer. Unit can be perma- 
nently mounted so that it projects 
through the tank wall into the liquid. 

Light source, by which the index 
of refraction is measured, is an elec- 
tric light bulb. The image of a line 
separates the area of transmitted light 
from that of reflected light. This is 
projected by an optical system onto 
a ground glass screen positioned out- 
side the tank. A mobile pointer moves 
over a graduated scale to show at a 
glance the liquid composition inside 
the tank—E. J. Van Der Leur, 60 
Beaver St., Nev York 4, N. Y. 

(Continued) 
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ANOTHER * 


ELLIOTT 


Excellence 
IN MOTORS 








ELLIOTT Company 





FOR MOTORS 1-200 HP: 


Ridgway Division CROCKER-WHEELER DIV., AMPERE, N. J. 
Plants of: JEANNETTE, PA. * RIDGWAY, PA. 


RIDGWAY, PA. AMPERE, N. J. ¢ SPRINGFIELD, O. » NEWARK, N. J. 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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NEW PROCESSING EQUIPMENT 


Centrifuging Solids from Air 


Solids-laden air is cleaned by centrifugal action from 
a driven rotor. Removal efficiency is high on small particles. 
Unit requires no cleaning, runs continuously. 


Air or gas-borne solids now can 
be.removed continuously by a centri- 
fugal rotor without use of filters, 
screens, water or electrostatic charges. 
Operation is continuous and non- 
plugging even on sticky and non-free- 
flowing dust. Unit is effective over 
a wide range of temperature and hu- 
midity conditions. 

The Air Centrifuge has undergone 
plant scale tests in various industries 
ranging from food to pharmaceuticals, 
from abrasives to fertilizers. It is said 
to be adaptable to all air flow systems 
wherever processes use grinders, pul- 
verizers, dryers, purifiers, solvent ex- 
tractors, mixers, open conveyors, 
blenders, etc. 

Initial observations on a fertilizer 
plant installation indicate good per- 
formance recovering dust 50 percent 
by weight less than 10 microns and 
20 percent 3 microns or less. Other 
information just released shows no 
drop in efficiency at solids loadings 
as high as 75 grains per cu. ft. 

Unit is compact, stands just over 
7 ft. high and has a 42 in. diameter. 

Dust laden air enters the machine 
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tangentially at relatively high velocity 
and is accelerated by the rotation of 
the perforated rotor. During accelera- 
tion some of the solids are thrown 
against the chamber wall by centri- 
fugal force. These solids drop to the 
bottom of the housing and are swept 
into the solids outlet. 

Once the air reaches the same speed 
as the surface of the rotor it is said to 
move into the rotor through the per- 
forations. Due to the taper of the 
rotor, air passes downward inside the 
rotor then reverses and rises from the 
action of a system blower. As it rises 
the air follows a tightening spiral in 
order to discharge through the small 
diameter clean air outlet tube, 

Flow pattern of a'r inside the rotor 
is claimed to give higher angular ve- 
locity without turbulence than any 
other type of collector. Resultant 
centrifugal force throws the finer sus- 
pended particles back through the 
rotor into the solids collecting space. 
Here, they are removed along with 
the heavier particles initially thrown 
off. —- The Superior Separator Co., 
Hopkins, Minn. 


Filter Aid 
Derived From Ceal 

AnthraAid, a new carbonaceous 
filter aid, is insoluble in caustic solu- 
tions and economical in price. 

This filter aid is highly incompres- 
sible for filtering viscous materials at 
high pressure. It forms an excellent 
precoat and has less tendency to ad- 
here to the cloth, thereby improving 
cake discharge. On continuous pre- 
coat filter operation it has shown ex- 
cellent shaving characteristics. 

Material is greatly resistant to par- 
ticle size breakdown. Filter cloth 
failures are quickly detected due to 
the black color. Recovery of valu- 
able filter cake solids or reduction of 
cake bulk for easy disposal is facili- 
tated by the combustible nature of 
AnthraAid. 

Samples of four distinct grades are 
now available. — Anthracite Equip- 
ment Corp., Anthracite Institute 
Bldg., Wilkes-Barre, Pa. 


Commercial Unit 
For Chromatography 

An adaptation of the Enley Pup 
reactor makes chromatographic separa- 
tion practical on a commercial scale. 
Originally the unit was designed for 
producing high purity water and for 
investigation of ion exchange in ion 
exclusion ‘processes. Now the unit 
has been adapted for separation of 
rare earthes, sugars, and antibiotics by 
chromatographic procedure. 

A fractionating column of suitable 
height can be erected for carrying out 
the desired separation. After _treat- 
ment and development steps, the 
unit may be disassembled and the con- 
centrated medium isolated for addi- 
tional treatment. 

Unit comes in diameters of 3.5 
and 6 in. Constructed of clear, high- 
temperature acrylic resin, it permits 
observation of the process at all stages. 
—Pup Reactur Div., Enley Products, 
Inc., 252 Pearl St., New York 38, 
N.Y 


Filter Fabric 
Made of Dynel Felt 

Highly efficient cake formation and 
filtrate clarity are claimed for a new 
Dynel felt filter medium. Recom- 
mended for filter press or vacuum fil- 
ter, the material is used for dyestuff 
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TANKS PREPARED FOR ALCOHOL 
STORAGE BY CHEMICAL CLEANING 


Dowell Service removed all traces of oil 
after mechanical cleaning method failed 


2298209969499 2S: 
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Dowell Service did the job in about 10 hours per tank 
with this result: the tanks were completely free from oil 
and grease. Dowell furnished all trained personnel, 
chemical solvents, high pressure jets, pump trucks 
and controls. 


Can you imagine cleaning out oi! storage tanks so well 
that they could be used to store a product such as 
alcohol, which is so easily discolored by oil and grease? 


That’s exactly what Dowell did for a customer who 
wanted to convert three 350,000 gallon tanks from oil 


to alcohol storage. Tank cleaning, including removal of paint from external 


surfaces, is just one of hundreds of applications for 


Previous attempts to clean the tanks by sand blasting 
had not been satisfactory. And there was particular 
difficulty in cleaning behind the overlapping plates of 
one riveted tank. 


Dowell Service using chemicals for maintenance 
cleaning. For complete information and estimates on 
the cleaning of your equipment, call the nearest 
Dowell. office, or write directly to Tulsa, Dept. 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers + Condensers + Heat Exchangers + Cooling Systems 
Pipe Lines - Piping Systems - Gas Washers - Process Towers 
Process Equipment Evaporators «+ Filter Beds +* Tanks 


Chemical Services for Oil, Gas and Water Wells 
DOWELL INCORPORATED + TULSA 1, OKLAHOMA 


DOWEL! at 
‘ ; 
: 

: ‘ . * 


A Service Subsidiary of 


THE DOW CHEMICAL COMPAN’ 
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SAFE SEALS Ee 
plating solutions, production of yeast, 


i sn chemicals, and food products. 
fo 'f ( 0 S + ( H e m i c Cj vo i n Material is stable to bacteria, mold, 
y p g or fungi. It exhibits excellent resist- 
ance to acid or alkaline solutions. The 
material wets out readily and shows 
good cake release. 
Material weighs 20 oz. per 72-in. 
yard and is 0.025 to 0.030 in. thick. 
Operating temperature range is —20 
to +150 deg. F_—American Felt Co., 
Glenville, Conn. 


Manhole Fittings 
Hold Greater Pressure 


Pressure in vessels can be limited 
by an inadequate manhole closure. A 
new elliptical type manhole fitting 
withstands 20 to 30 percent greater 
working pressure than any competi- 
tive product, it is said. Unit is fur- 
nished in 11 x 15-in. size for 600 psi. 
and 12 x 16-in. dimensions for 1,000 
psi.—Lukens Steel Co., Coatesville, 
Pa. 


Chierine Vaporizer 
Sold as Package 

Offered as a complete package unit, 
the Whitlock standard chlorine vapor- 
izing system converts two thousand 
pounds per hour of liquid chlorine 
into dry vapor. To install, you merely 
connect steam condensate vent and 
-chlorine lines, Unit operates on steam 
at 5 psig. 


- The steam actuated vaporizer has 
UNITE & FLUOROCARBON a multi-pass design. It delivers chlor- 
STATES PRODUCTS DIVISION ine at rated capacity, producing a dry 


superheated gas. This precludes con- 
GASKET CAMDEN 1, NEW JERSEY densate and eventual corrosion of va- 
# Shs Nees: ta: Htacinet porizer and lines. Since only small 
COMPANY Stllad Throwgteut the ache quantities of chlorine are handled at 
a time, safe operation is assured.— 
The Whitlock Mfg. Co., 177 South 

St., Hartford, Conn. 
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Small Mixing Muller 
For Development Work 


Designed with all components in 
direct proportion to production sized 
units, the LF Mixmuller satisfies lab- 
oratory and pilot plant needs. Pres- 
sure of the spring-loaded mullers can 
be adjusted from 30 to 80 Ib. to 
satisfy a wide range of mixing re- 
quirements. Unit can be adapted for 
heating or cooling while mixing. 

Other features include a V-helt 
drive for flexible operation, a funnel 
for liquid addition directly to the 
material bed and a leakproof circular 
discharge door for quick discharge of 
the batch. Adjustable legs permit 
the unit to be set for a comfortable 
working height——National Engineer- 
ing Co., 604 Machinery Hall Bldg., 
Chicago 6, III. 


Hydrochloric Absorber 
Has Increased Capacity 


Increased capacity and lower cost 
are offered in the new Karbate Model 
8A standard falling film absorber. 

Claimed advantages for the new 
unit are complete absorption of hy- 
drogen chloride and similar gases 
when handling 40 to 100 percent 
gases up to rated capacity without 
vent losses; one pass gravity flow used 
in normal operation, eliminating pump 
maintenance and intermediate acid 
storage; low pressure drop (in normal 
operating range pressure drop is under 
5 in. of water). 

Feed gas temperature has _practi- 
cally no effect on operation due to 
cocurrent flow in the yooler absorber. 
Commercial gas temperatures range 
from —40 deg. F. to +700 deg. F. 
Product acid discharges from the sys- 
tem at temperature close to that of 
the cooling water. Feedwater rate 
is automatically controlled.——-National 
Carbon Co., 30 East 42nd St., New 
York 17, N. Y. (Continued) 
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“Measuring CORROSIVE LIQUIDS 
is no problem with 


NIAGARA “‘:* METERS” 



































BUFFALO METER CO. 


2891 MAIN STREET 
BUFFALO, N.Y. 


























































NEW PACKAGING & HANDLING EQUIPMENT 


Readable Switch Engine 
Pulls Several Cars 

Secret of the HemcO-Motive’s large 
pulling capacity lies in transferring 
some of the car weight onto the 
HemcO-Motive for increased traction. 
Yhis is done by use of a hydraulic 
weight transfer cylinder. 

Unit develops a drawbar pull of 
7,400 Ib. Under average conditions, 
this is sufficient to propel three fully 
loaded cars or six to eight empties. 
Cars are moved at a speed of 150 
fpm. Operator has full visibility down 
the length of the train—Hemco Mfg. 
Inc., Argonia, Kans. 


Magnetic Grate 
Removes Tramp Iron 

A permanent non-electric grate 
magnet is a recent answer to the prob- 
lem of iron contamination in free- 
flowing materials. Unit is designed 
for incorporation in hoppers, floor 
openings, or vertical closed chutes. 

Grate consists of a series of 1-in. 
diameter stainless steel tubes within 
which are powerful Alnico B magnet 
castings. Tubes are spaced on 2-in. 
centers, allowing a clear space of 1 in. 
between the tubes at the narrowest 
point. A rugged steel grille serves as a 
baffle to slow down materials and di- 
rect the flow onto the magnetic tubes. 

When the grate is ready to be 
cleaned of its tramp iron load the 
grille may be lifted from its working 
position. Iron particles can then be 
wiped off with a cloth or blown with 
compressed air. 

Units are available up to a maxi- 
mum 364 in. width and 36-in. length. 
Widths start at 23 in., increasing in 
2-in. increments. Lengths start at 
4 in., and increase in 4-in. increments. 
—Eriez Mfg. Co., 7 East 12th St, 
Erie, Pa. 
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Blending and Packaging 
Combined in One Unit 

Developed primarily for blending 
and packing soap and detergent prod- 
ucts, the R.T.R. Uniblender com- 
pounding plant can be used for sim- 
ilar dry product operations. The plant 
includes a one-half ton skip loader, a 
56-cu. ft. ribbon mixer with up to 
2,000 Ib. capacity, a gyratory sifter for 
removal of over-size and foreign par- 
ticles, and a bagging hopper and scale. 
Motor and drives are included, and 
the unit is completely wired, ready to 
run. 

Among the design features is a two- 
speed mixing drive that eliminates 
need for a holding bin and preserves 
the physical form of the product dur- 
ing bagging operations.—A. E. Poul- 
sen €& Co., 3305 East Slauson, Los 
Angeles, Calif. 


Idler Roll 
Guides Cenveyer Belts 

A serious problem with belt con- 
veyors is sideways movement under 
uneven loading conditions. When 
this happens the belt is apt to strike 
against uprights or building walls. 
Ripping, fraying and tearing fre- 
quently result. 

By installing Guidler rolls along the 
belt edges, this difficulty is said to 
be overcome. When properly installed 
at a 30-ldeg. angle, the Guidler pre- 
sents to the belt edge a revolving 
hyperbolic face. Force of impact on 
the roll is distributed over a relatively 
long flat surface which avoids injury 
to belt edges. The Guidler roll also 
moves along its axis following vertical 
movements of the belt edge-—Knapp 
Mills, Inc., 23-15 Borden Ave., Long 
Island City, N. Y. 


Box Car Unleader 
Works on Dry Solids 

Savings in space and operator time 
over conventional rotary or tilting car 
dumps are claimed for the S-A box 
car unloader. Unit is designed for in- 
stallation between two adjacent tracks 
and can work in either direction. 
Practically all bulk materials up to 
2 in. lump size can be handled readily. 

Unloading is done by a pantograph 
arm equipped with a scoop. The arm 
reaches into the car until it meets 
an obstruction. Then it drops down 
and withdraws a load of material dis- 
charging it to a track-side hopper. 
This cycle continues automatically. 
The single operator need take only 
enough time from other tasks to re- 
direct the arm to different sections of 
the car. An unloading operation can 
be completed using only onc half 
man hour.—Stephens-Adamson Mfg. 
Co., Aurora, IIl. 


Gravimetric Feeder 
“Meets Small Plant Needs 


Model GLW-O feeder is being of- 
fered for plants where gravimetric 
feeding accuracy is required at mini- 
mum cost. Accuracy is said to be 
better than 99 percent delivering 
either powdered, granular or lump 
material up to 3 in. size. 

Feed range can be set from 0 to 
100 percent for capacities from 0.25 to 
100 Ib. per hr. A totalizer registers 
in Ib, the total amount of chemical 
fed. 

Operation of the feeder is simple. 
Rate is set on single dial. No calibra- 
tion is ever required. Feed hopper 
capacity is 5 cu. ft—-Omega Machine 
Co., 345 Harris Ave., Providence, 
R. I. 


Trailer-Mounted Tank 
Transports Liquid Oxygen 

A new liquid oxygen and nitrogen 
transport container mounted on a 
semi-trailer operates with minimum 
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Why this 


modern Dallas, Tex., 
plant of Certain-teed 
Products Corporation has 
standardized on Nicholson steam 
traps may be important to you. It 
was because, as a plant official stated, 
“Nicholson traps have cut loss of steam and 
improved operations generally”. More specifically, 
a recent survey showed these Nicholson features 
to be the reasons why leading plants are increasingly 
standardizing on Nicholson thermostatic traps: 


Send for 
CATA LOG 7 57 Nicholson traps on drying 


drums of asphalt saturator; 
diagrams and data for Certain-teed% Dallas, 
determining proper Tex., plant. 
size of trap. 


Contains installation 


TRAPS - VALVES - FLOATS 
206 OREGON ST., WILKES-BARRE, PA. 


Sales and Engineering Oftices in 58 Principal Cities 
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Above, Certain-teed 
Products Corporation's 
Dallas, Texas, roofing plant, 
where Nicholson steam traps 
have been adopted as standard. 


(1) Two to six times average 
drainage capacity. (2) Operate at lower 
temperature differential. (3) No air bind- 
ing. (4) Freeze-proof. (5) Only one moving 
part. (6) No need to change valves for varying 
pressures. (7) Record low for steam waste. Types 
for every process, power and heat application. 


























The calcination of dolomite and 
limestone fines and slurries in 
Nichols Herreshof Multiple 
Hearth Furnaces has been and 
is at present the subject of ex- 





for small-scale experimental work conducted either in the Nichols 
laboratery or by our clients. 


Among other applications, Nichols Herreshoff Multiple Hearth Fur- 
naces are now being successfully employed in: 
* The calcination of Georgia Kaolin. 
* The recovery of spent lime sludge | 
¢ The calcining of flotation magnesite and precipitated calc’ 
carbonate filter cake. 


Further information may be obtained by writing for a 
entitled “CALCINATION OF DOLOMITE FINES IN A NIC 
HERRESHOFF FURNACE.” 


NICHOLS 


Engineering & Research 


70 PINE STREET, NEW YORK 5, N. Y. 
1637 WN. Hlinois St., Indianapolis, ind. 
2054 Dudley St., Pasadena 7, Calif. 


1477 Sherbrooke St. W., Montreal 2, 
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evaporation loss under all conditions. 
It will withstand severe shock loads 
even when operating over the rough- 
est terrain. 

The semi-trailer consists primarily 
of a liquid oxygen storage vessel and 
an outer shell which also functions 
as part of the chassis. All compo- 
nents are attached to the container 
for accessibility and easy operation. 

A vacuum space between the walls 
maintains high thermal efficiency. A 
vacuum pump is provided to keep this 
space properly evacuated despite out- 
gassing. 

Transfer of liquid oxygen is han- 
dled by an electric motor-driven cen- 
trifugal pump at a rate of 100 to 
150 gal. per min. Flow and safety 
valves are installed between con- 
tainer and pump inlet. Suitable pro- 
visions are made for precooling the 
pump.—Hofman Laboratories, Inc., 
219-221 Emmet St., Newark, N. ]. 


Tractor Mounted Shovel 
Has New Long Reach 


Possessing a vertical reach of 16 ft. 
the new High Lift Shoveloader is 
designed for loading bulk materials 
into gondola cars, hoppers and trucks. 
Unit has load capacities as high as 
6,000 Ib. and will dump at heights 
up to 144 ft. Double-acting hydraulic 
cylinders enable the operator to shake 
the bucket while in dumping _posi- 
tion. 

Four available accessory tools are a 
coal and snow bucket, a loose material 
bucket, a material bucket and a crane 
hook tool for general materials han- 
dling work. All actuating parts of 
the equipment are well ahead of the 
operator for maximum safety.—Baker- 
Lull Corp., Dept. KP, 314 West 90th 
St., Minneapolis 20, Minn. 

(Continued) 
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THE LABORATORY 


USES PORCELAIN | 


SO CAN YOU! | 


ANGLE AND Y-VALVES 42” TO 6” 
PLUG COCKS 1”, 142", 2” 
FLUSH VALVES FOR 3”, 4”, 5” 
TANK OUTLETS 

PIPE AND FITTINGS 12” TO 8” 
TOWERS 12”, 18”, 24” 
RASCHIG RINGS %” TO 3” 
TOWER PLATES 
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In putting new processes into production, there’s no need to compro- 
mise with purity because industrial-scale equipment won’t duplicate 
laboratory results .... Nor to search for substitute materials that will 
produce equivalent results. Why not use the same materials in which 
the laboratory worked out the process? 


Chemical Porcelain, world-wide standard for laboratory purity, is 
available from Lapp in equipment for pilot-plant and industrial 
production. In a wide variety of valve styles, in pipe and fittings, in 
towers and raschig rings, and many special shapes. It costs much less 
initially than special alloy or lined equipment, and, even in cases of 
most severe acid corrosion, usually requires no maintenance. 


If you’re unusually concerned about protection of product, plant, or 
personnel against accident or carelessness, specify Lapp Chemical 
Porcelain with TUFCLAD armor (multiple layers of heavy fiberglass 
fabric bonded with an Epoxide resin). TUFCLAD serves as protection 
against impact, insulation against thermal shock—and is of itself 
strong enough to hold operating pressures even if porcelain is cracked 
or broken. 


For severe corrosion service, or where no metallic contamination can 
be tolerated, join the hundreds who have found Lapp Chemical 
Porcelain the only satisfactory—and most economical—processing 
material. 


WRITE for description and specifi- 
cations, Lapp Insulator Co., Inc., 
Process Equipment Division, 

152 Wendell St., Le Roy, N.Y. 
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Here is a new treatment for solving your heat transfer 
problems that is as revolutionary as a new wonder 
drug. It stops coil-itis* cold . . . It eliminates the 
many troubles that have plagued industrial heating 
and cooling practices due to the use of old-fashioned, 
outmoded pipe coils. This revolutionary new unit, 
called a Platecoil, heats or cools 50% faster and 
takes 50% less space in the tank. It simplifies 
maintenance and saves hours of downtime. 


Eourpment News, cont. . . 


Stacker Crane 
Uses Fork Lift 


The advantages of overhead crane 
suspension have been combined with 
the fork lift principle in the Tram- 
beam stacker crane. Crane is designed 
primarily to expedite handling of 
drums, motors, chemicals, paints and 
naval stores. 

The stacking mast with its fork 
lifts is rigidly suspended from a dou- 
ble girder crane. Mast requires only 
one foot of clearance in addition to 
the width of the load. Mast rotates 
a full 360 deg. 

Lifting power is supplied by a dou- 
ble drum hoist. Crane motion may 
be hand powered or motor driven 
and controlled by pushbutton on the 


Write for bulletin P61 today! mast.—W hiting Corp., Harvey, Til. 
Belt Training Idler 
Centers Belt on Return Run 


Danger of conveyor belt damage 
from roving on the return run is said 
to be eliminated by the positive align- 
ing action of Style No. 41 belt train- 
ing return idler. 

Idler consists of a dead-shaft roller- 
bearing return roll. Each end of the 


PLATECOILS SAVE 50 IN HEAT TRANSFER COSTS 


PLATECOILS COOL At the K-D Manufacturing Company, 


Platecoils are proving more efficient, yet 
QUENCH OIL TANK cost only 1/3 as much to install. Ask about 

FOR 3 THE COST roll is mounted in a toggle-like ar- 
rangement of swivel arms suspended 


other case histories, 
F r from the conveyor framework at an 


angle of approximately 45 deg. in 
the direction of belt travel. 
Lateral belt movement to one side 


REPLACES PIPE COILS | results in increased weight on that 
side. This causes that end of the 


roll to move forward and downward. 
se At the same time the opposite end 

of the roll is moved backward and 
upward. Shift in roll position guides 
the belt back to its normal position. 
Action is equally effective on hori- 





Coil-itis — Diagnosed 
tank heating and 


ry ome: 

ie sci — 

ecole for hts zontal, inclined or declined conveyors. 
coil problems. ‘ 


—Chain Belt Co., Dept. PR, Milwau- 
kee 1, Wis. 





PLATECONL DIVISION, TRANTER MANUFACTURING, inc., LANSING 4, MICHIGAN 
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The following have been added to the list of Jefferson 
chemicals: 


POLYETHYLENE GLYCOLS 
Now available: 200, 300, 400, 600, 1,000. 

Combinations of these products to give intermediate 
average molecular weights and polyethylene glycols 


having higher average molecular weights can be pro- 
duced as required to meet individual needs. 


GLYCOL ETHERS 


Now available: Ethylene glycol monomethyl ether, 
ethylene glycol monobuty] ether and related methyl 
and butyl ethers of diethylene glycol. Additional 
glycol ethers will go into production soon. 
























These polyethylene glycols and 


Uf glycol ethers . . . which meet 
/ highest standards of quality .. . 
. are ready for immediate delivery. 

6 Samples, technical data and prices Ethylene Oxide 

Ethylene Glycol 


are available. 
Ethylene Dichloride 
Address Department G. Diethylene Glycol 


efferson 


CHEMICAL COMPANY. INC. 
260 MADISON AVENUE, NEW YORK 16, N. Y. 















Diethanolamine 
Triethanolamine 

Nony! Pherol 

Morpholine 

Ethylene Carbonate 
Propylene Carbonate 
Diethylethanolamine 
Hydroxyethy! Morpholine 






















Branch Sales Offices: 180 West Washington St., Chicago 2, Ill.; 318 Melrose Building, Houston 2, Texas; Sales agent: Nelson A. Howerd, Jr., 
900 Wilshire Boulevard, Les Angeles 17, California. . Warehouse Stores: Tenafly, New Jersey; Chicago, Illinois; Houston, Texas. 
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NEW FLUIDS HANDLING EQUIPMENT 


Gravity Feeder 
Holds Constant Rate 

A new gravity type liquid feeding 
device is claimed to maintain a con- 
stant rate of feed. Rate is adjusted 
by a valve that meters air delivered 
to the supply tank. Feed can be varied 
from less than 4 pint per day to more 
than 500 gal. per day. 

Each Liquifeeder includes a com- 
bination sight glass and bubble type 
flowmeter. Rate of liquid feed is in- 
dicated by the bubble frequency in 
the sight glass. 

A choice of construction materials 
is available. Units can be furnished 
in a wide range of sizes.—Hankison 
Corp., 137 Biltmore Bldg., 951 Banks- 
ville Rd., Pittsburgh 16, Pa. 


Non-Slip Fittings 
Fer Flexible Piastic Pipe 

Barracuda brass fittings are said to 
offer a new efficient way to connect 
flexible plastic piping. Teeth on the 
fitting grip the plastic both inside and 
outside the pipe. This eliminates pre- 
vious difficulties encountered in mak- 
ing non-slip joints. 

Fittings are designed so they do 
not cut down flow through the pipe. 
To assemble, the sleeve is slipped 
over the pipe andthe tapered adapter 
or coupling inserted in the pipe. As 
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the sleeve is tightened the setback 
teeth grip the pipe permanently. 

Barracuda fittings come in sizes of 
4, 3, 1, 14, 14 and 2 in—Nelson 
Foundry Co., 6116 Oakton St., Mor- 
ton Grove, Ill. 


Glebe and Y-Valves 
Made of Polyethylene 

A new line of corrosion-resistant 
plastic globe and Y-valves are con- 
structed of polyethylene. Sealing dia- 
phragm on the disk is a polyethylene- 
polyisobutylene compound to give 
maximum resilience and tightness of 
seal, 

Relatively light in weight but high 
in strength, Vanilene valves are recom- 
mended for working pressures up to 
50 psi. and temperatures to 150 deg. 
F. At this time, 4-, 1-, 14- and 2-in. 
sizes are available, Larger sizes will 
be announced in the near future.— 
Vanton Pump Corp., Empire State 
Bldg., New York 1, N. Y. 


Air Compresser 
For Stationary Duty 

The new Model 25D stationary air 
compressor has a displacement of 128 
cfm. Unit is direct-connected to a 
25-hp. electric motor. 

Compressor has V type design with 
one 7% in. low-pressure cylinder and 
a 4% in. high-pressure cylinder. Stroke 
is 44 in. 

Unit is furnished complete ready 
for mounting on cub base. Standard 
equipment includes intercooler with 
safety valve, air cleaners, air pressure 
regulator and unloaders, motor starter 
and control. Model 25D is 68 in. 
long, 38 in. wide, 38 in. high, and 
weighs 1,635 Ib.—Davey Compressor 
Co., North Water & Cook Sts., Kent, 
Ohio. 





Swing Check Valve 
Is Lighter Weight 

Weighing 50 percent less than the 
best standard check value, the new 
Streamflo synthetic seal check valve 
gives full pipe opening, allowing ample 
scraper room. 

An outstanding feature is the O-ring 
seal bonnet secured by a snap ring 
instead of a heavy flange. There is 
no pin through the body for the 
clapper linkage; this eliminates possi- 
ble leakage. Removing the bonnet 
automatically releases the clapper for 
quick inspection. 

Valves are available in cast iron for 
pressures to 300 psi. and in steel for 
pressures from 300 to 1,200 psi— 
Frank Wheatley Pump & Valve Co., 
601 South 33rd West Ave., Tulsa, 
Okla. 


Pipe Hanger 
Gives Constant Suppert 


The Navco counterpoise pipe 
hanger gives accurate and efficient 
support for high-temperature piping 
systems. As the pipe expands or con- 
tracts, due to temperature changes, 
the hanger gives a constant load sup- 
porting effort throughout the entire 
range of travel. This result is pro- 
duced by a spring actuated counter- 
balance together with a suitable link- 


age system. 


September 1953—Cuemicat ENGINEERING 





PIG IRON neal f 
E 


— CHEMICALS 


Bre 


CEMENT 


» * 


ACTIVATED PROTECTIVE 
CARBON 


ont 
COATINGS 


PLASTICIZERS 
HEMICALS 


ae 
CHEM 


Cuemicat Encineertnc—September 1953 


New Fishing Lure 


— 


You never expect to spot a kinship between 
a 12-story high blast furnace and a half-ounce plastic 
fishing lure, would you? But at Pittsburgh Coke 
& Chemical, the family tie is basic. For the very 
coal that produces coke for Neville Pig Iron also 
yields coal chemicals for making Pittsburgh PX 
Plasticizers, the important “flexibility ingre- 
dients” in fishing lures and a thousand other 
useful plastic products in your daily life. 

Today, in our 25th Anniversary Year, the 
products of the company’s ten divisions 

are as diverse as cement and dyestuffs. 

Yet the production of every division 

is knit together, at a single plant site, 

in one continuous, interlocking pattern. 

This highly developed integration 

—almost without parallel in modern 
industry—provides distinct benefits to 

our customers: Assured product quality 

and dependable, continuing supplies 

. because Pittsburgh is basic. 


weo 4666 














36,000 feet of ALCOA Aluminum Coiled Tube serves air, 
dried by Alcoa Activated* Alumina, to catalytic cracking 
unit at the Anderson-Prichard Oil Corporation, Arkansas 
City, Kansas. Partially exposed to hydrogen sulfide, tubing 
shows no corrosion, has required no maintenance since 
installation in September, 1952. 


ALCOA UTILITUBE* is the lowest cost corrosion- 
resistant tube you can buy—up to 40 per cent less 
than other corrosion-resistant metals. It gives you 
3 times more feet per pound. It is easier to form, 
flare and bend than annealed copper. It will not gum, 
sludge or discolor the fluids it carries. 


ALCOA UTILITUBE comes in standard 50 and 
100 foot lengths and in economical, long lengths up 
to 1,000 feet in some sizes. 

ALCOA UTILITUBE is designed to handle fuel 
and lubricants in engines, air in instrument systems, 
fluids in hydraulic systems, cutting compounds in 
machine tools, etc. For complete information, write 
for the new booklet: “Alcoa Utilitube.” 


ALUMINUM COMPANY OF AMERICA 
1001-3 Alcoa Building, Pittsburgh 19, Pa. 


*Registered Trademark, Aluminum Co. of America 
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All principal load-carrying parts are 
concentrated at one end of the 
hanger. Overhanging spring assembly 
can be revolved ‘at any angle about 
the load and support rods. 

Hangers are, available in sixteen 
different frame€é%izes. Load capacities 
rangé from 200 to 16,000 Ib., with 
expansion travels up to 12 in.—Na- 
tional Valve .& Mfg. Co., 3125 Lib- 
erty Ave., Pittsburgh 1, Pa. 


New Line of Pipe 
Made of Rigid Plastic 

A new line of rigid plastic piping 
and tubing in a wide range of sizes 
with a full range of fittings is fabri- 
cated of unplasticized polyvinyl chlo 
ride. The resultant pipe has high 
resistance to most inorganic chemicals 
and organic materials. Only certain 
types of organic solvents produce a 
swelling action, 

Ultimate tensile strength is 7,000 
psi.; compressive strength is 12,000 
psi.; flexural strength is 13,000 psi. 
Sunlight produces only a slight dark- 
ening, and heat distortion occurs only 
above 165 deg. F. 

Pipe is stocked in 10- and 20-ft. 
lengths in both standard and extra 
heavy weight. Sizes range from 4 to 
4 in. Threaded or sleeve type fittings 
are available in sizes from 4 to 2 in; 
larger sizes are fabricated to order.— 
Alpha Plastic, Inc., 14 Northfield Rd., 
West Orange, N. J. 


Mechanical Vacuum Pump 
Does Not Cendense Vapors 


A: new type of rotary mechanical 
vacuum pump wi:l pump condensible 
vapors without oil contamination or 
loss of pumping capacity. On conven- 
tional pumps water vapor condenses 
during compression and emulsifies 
with the sealing oil. When it is re- 
leased from the oil on the intake side 
of the pump it reduces greatly the 





ALUMINUM COMPANY OF AMERICA capacity of the pump. 
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In the NRC rotary gas ballast 
pump, condensation of water vapor is 
prevented by keeping the vapor pres- 
sure below the dew point. This is 
done by bleeding a very small quan- 
tity of air into the pump after the 
exhaust portion of the cycle is com- 
pleted as compression is about to 
start. 


Heat of gas compression raises the | 
temperature preventing water vapor | 
condensation. Although the air is ad- | 


mitted from atmospheric pressure, 
power requirements are not increased; 


in some cases they are lower than for | 


conventional vacuum pumps. 


NRC rotary gas ballast pumps are | 
offered in single-stage units with ca- | 


pacities from 2 to 400 cfm., in com- 
pound units (ie., 2 rotors on the 
same shaft) with capacities from 2 to 
15 cfm., and in combination units 
(in which 2 single stage pumps are 


combined) with capacities from 30 to | 


400 cfm.—National Research Corp., 
70 Memorial Dr., Cambridge, Mass. 


Butterfly Valve 
Has Resilient Seat 


Aimed at simple, foolproof opera- 
tion on low pressure service, a new 
butterfly valve will hold pressure or 
vacuum and shut off completely 
against suspended solids. 

Key to the new valve’s versatility 
is its resilient neoprene seat. A re 
silient seal ring exerts positive pres- 
sure against the butterfly disk when 
the valve is closed. It is not subject 


to scoring by abrasive particles. If a | 


bit of solid is caught between disk and 
seat the resilient seat can deform 
around it and still maintain a tight 
seal. 

Each size valve has a full hole, open- 
ing and is self-cleaning. Disk is de- 
signed’ to give full line flow with 
practically no resistance or turbulence. 

Valves are designed for operating 
pressures up to 159 psi. Sizes range 
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it’s a Matter of Record 


It’s a Matter of Record 


The excellent performance of the two 
stream-turbine driven four-stage pumps 
installed in 1939 to pump light hydro- 
carbons of .465 sp. gr. operating at 
3400 R.P.M, In 1942 the speed was in- 
creased to 3900 R.P.M. From 1939 to 
1950—time on stream 82-+4-% ... pump 
ports refinished 0... pump ports re- 
placed 0, Third unit installed in 1947 
fo operate at 4000-4200 R.P.M. 


Wa 


CL a SE) 
473 Ctht0On ~~ sult 


PUMPS 


COLE’ 


lacific Pumps inc. 


HUNTINGTON PARK, CALIFORNIA 
Export Office: Chanin Bldg., 122 E. 42nd St., New York 
Offices in All Principal Cities 





scratch that could be costly 
» + » but isn’t 


Scratch or damage the surface of most “corrosion-proof” fume ducts . . . 
and you expose a non-resistant structural material. Corrosion gets its start. This 
is not true, however, where you use ATLAS AMPCOFLEX®. 

AMPCOFLEX is an unplasticized, rigid polyvinyl chloride. It is both 
corrosion-proof and a self-supporting, structural material in itself. If scratched, 
only more AMPCOFLEX is exposed . . . it is corrosion-proof throughout. 
Neither normal wear nor corrosive fumes and splash can necessitate the costly 
maintenance common to other type constructions. AMPCOFLEX< resists most 
acids, salts, alkalies and standard pickling and plating solutions. 

Aside from the advantages of AMPCOFLEX as a material .. . 
fabrication is an important consideration. 





STANDARD STOCK DUCT SIZES AVAILABLE in both round and 
square sections in lengths yp to 16 feet. Write for information. 


For Complete Data, write tor Bulletin 9-1. 
ATLAS MINERAL PRODUCTS Co. 


.-. #elf.supporting, corrosion-proof structu¥ 





ATLAS 

Backed by over thirty years ex- 
perience in corrosion-proof materials and constructions, ATLAS has set up 
special shops and personnel exclusively for AMPCOFLEX Fabrications. 
ATLAS can assist you in design and engineering; and furnish any type, any 
size structure capable of withstanding both chemical and physical abuse. In 
addition, ATLAS can furnish pipe, pipe fittings and the necessary accessories. 
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from 2 through 12 in. Valves can be 
mounted between standard flanges 
and are available with various end 
fittings having screw ends, welding 
ends or flanged ends.—Keystone Tool 
Corp., P. O. Box 6716, Houston 5, 
Texas. 


Proportioning Pump 


Now Costs Less 


Redesign of a chemical proportion- 
ing pump has resulted in a price re 


| duction of 30 percent. Reduction in 
| the number of castings from three to 
| one accounts for a major portion of 
|. the saving. 


In the new model 100 pump, body 


| and head are combined in one cast- 
| ing. Pump base consists of a 12 in. 


structural channel iron. 
A spring-loaded packing arrange- 


| ment eliminates packing nut adjust- 
| ment. Packing can be replaced with- 


out moving any of the major pump 


| components or disconnecting any of 
| the piping. 


A perforated disk serves to keep 


| ball check valves in valve pockets. 


This eliminates the possibility of a 
spring popping off a ball and jamming 


| open a valve. 


Model 100 operates up to 300 psi. 
delivering controlled volumes up to 
12 gal. per hr.—The Neptune Pump 
Mfg. Co., 4912 North Sixth St., Phil- 
adelphia 20, Pa. 


Plug Valve Operator 
Cleses Valve in Twe Seconds 

New plug valve operator can close 
a 24-in. plug valve in two seconds 
without mechanical shock. Units are 
available for valves ranging from 14 
to 30 in. 

Operator may be powered with gas, 
air, or liquid at pressures from 60 to 
1,000 psi. Its single moving part 
applies torque directly on and about 
the plug valve stem like a two-handled 
wrench. 
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Unit is available for manual, cyclic, 
or automatic remote control with 
pneumatic, hydraulic, or electric in- 
itiation. Because of its power, sim- 
plicity and ease of control, it is readily 
adaptable to a wide variety of uses 
in refineriés and industrial plants.— 
Shafer Valve Co., Inc., Main & Third 
Sts., Mansfield, Ohio. 


Fume Washing Tower 
Is Light and Compact 


Available as a low-cost stock item, 
a new fume washing tower for general 
laboratory and industrial use is light 
weight, compact, and portable. 

Tower furnished with metal sup- 
port stands consists of a bottom sec- 
tion with packing support plate, 
liquor drain pipe, and fume intake 
duct; one, two or more packed inter- 
mediate sections; a distribution sec- 
tion with water inlet; and a top sec- 
tion containing the exhaust fan, drive 
motor, and washed air exhaust duct. 

Tower sections are made of hot 
rolled 16- of 18-gage sheet steel with 
l-in. spun flanges locked together 
with split ring clamps. A coating of 
Tygoflex plastic protects all metal sur- 
faces inside and out. Intalox saddle 
tower packing gives 60 to 65 percent 
less pressure drop than Raschig rings. 

Standard sizes available have 20- 
and 30-in. diameters with rated capac- 
ities of 750 and 1,650 cfm. of air, 
respectively.—Process Equipment 
Div., U.S. Stoneware Co., Akron, 
Ohio. 


Pneumatic Ejector 
Cyeles Automatically 


Recently available in this country 


is the Pneu-Pump, a simple pneumatic | 
ejector for small flow volumes of prob- | 
lem materials. Compact design and | 
presence of only one moving part, a | 
ball inlet valve, makes this pump | 


simple to install and operate. 


QUESTION 


When does 
weakness 


mean safety ? 


ANSWER 


Only When It’s In 


BS:-B 
Sapety leads 


Safe, Sure Protection Against 
Overpressure within Pressure Vessels 


Sudden Pressure, Safe Relief — that’s what BS&B 
Safety Heads are designed to give. There’s no damage 
to equipment, no danger to employees. BS&B Safety 
Heads fail within plus or minus 5% of the pressure 
specifications you give us, whether 5 lbs., 40,000 Ibs., or 
anywhere in between. 


Tested to Destruction, BS&B Safety Heads are pre- 
proved at the factory. Rupture Discs, selected at random 
from each lot, are put under pressure until they fail. If 
each one tested does not break within 5% of the rated 
pressure, the entire lot is discarded! : 


A Full, Pipe-Sized Opening results when a BS&B 
Safety Head Rupture Disc blows out. You can use them 
for primary or secondary relief where maximum pro- 
tection is needed, or to back up a relief valve when the 
contents might prevent the valve from functioning 
properly. Whether your pressure applications are for 
air, gas or liquids—bland or corrosive—you can count 
on BS&B Safety Heads for safe, certain relief. 








Write for Complete Catalog 
Whatever your pressure applications, there's 
a BS&B Safety Head for you. Write today 
for the Safety Head Catalog, or ask your 
8S&B Man. There’s no cost or obligation 
for a complete analysis of your pressure 
safety requirements. 
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Operation is wholly automatic. 
Liquid flows into the pump via an 
inlet valve until it overflows into a 
seal pipe. When the seal pipe is 
filled the vessel is closed to atmos- 
phere. Then compressed air builds 
up pressure inside the vessel to eject 
the contents. At the end of the dis- 
charge portion of the cycle the seal 
type is emptied, relieving air pressure 
in the vessel. Then the vessel refills 
and the cycle is repeated directly there- 
after. 

Pumps are available with a choice 
of cast iron, lead-lined, rubber-lined, 

| or stoneware bodies, They are adapt- 
able to the pumping of acids and other 
corrosive liquids. Temperatures ap- 
proaching boiling points do not de- 
tract from the operating efficiency of 
the pump. 

Use of a simple auxiliary apparatus 
permits operation with steam rather 
than air—yYeomans Bros, Co., 1999 
North Ruby St., Melrose Park, IIl. 





Check Valve 
Feathers When Open 


A semi-flexible feathering type disk 
is featured in a new check valve for 
air and gas lines, Pressure drop is said 
to be negligible. 

Inner part of the valve consists of 
rubber (or similar pliable material) 
bonded to a center post and backed 
up by two elliptical reinforcing plates. 
When open the valve-leaves assume 
a streamlined feathered position; 
when closed, opposing reverse flow, 
the pliable elliptical sections com- 

, pletely close the bore of the valve 
chamber. 


: eS ee: Valve is seatless and closure is ab- 

ane AT & © NA i (ATIONAL | solute. There are no wearing parts, 
(AM | no seats to grind and no stems or 

rt | packing to cause leakage. Standard 

FOAM SYSTEM INCORPORATED 1 units are designed for 50 psf. and 200 


WEST CHESTER, PENNA. \ \ deg. F.—Techno Co., 28 West 12th 
Headquarters for Foam Fire Protection St., Erie, Pa. —End 
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THE DOW CHEMICAL COMPANY 
Midland, Michigan—Dept. FC 3.1§ 

Please send information on Dow odor corrective agents, 
Note: for more specific facts kindly include details 
outlined on this check list. 

. Description of product. 





. Raw materials used 








* Type of tic desired. 





. Solubility requirements for deodorant or reodorant. 





. Coat | ‘or 
. Use of finished product or raw material 





Name. 
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ODORS ARE REDUCED, REPLACED 
OR ADDED BY DOW AROMATICS 


Effective odor correctives can add sales appeal to your product... 
also rid your plant of obnoxious fumes for increased production 


The consumer at the point of purchase often lets his sense 
of smell choose the product he buys, whether he realizes it 
or not—that’s a proved fact. And your product can be the 
one he buys with an assist from Dow odor correction agents. 


Rubber, plastic, ink, glue, paint, fabric or finished products 
using these materials can be given a pleasant floral, fruity 
or nondescript fragrance with Dow odor corrective agents 

. . at very little additional cost for this greatly increased 
odor merchandising appeal. 


Industrially, these valuable agents can modify or remove 
offensive or obnoxious odors to increase employee efficiency 
or to improve community relations. 

For further information and consultation on your specific 


olfactory problem, write to THE DOW CHEMICAL COMPANY, 
Midland, Michigan. 


you can depend on DOW CHEMICALS 
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CETANILIDE 


INC OXIDE 


THERE ARE MORE PRODUCTS DRIED 
COMMERCIALLY IN PROCTOR SYSTEMS 
EVERY DAY THAN ANY OTHER WAY 


AND HERE ARE THE REASONS... 


Proctor & Schwartz has earned the right to be 
called into the solution of more drying prob- 
lems because every single piece of Proctor 
equipment that goes into operation does so 
with a written guarantee. It is a guaranteg that 
stands up because it is based on Proctor engi- 
neers’ thorough analysis of the problem — 
their comprehensive knowledge of sound dryer 
design—and their reputation for installing sys- 
tems that perform to guaranteed specifications. 

The background on which Proctor engi- 
neers draw when working on a drying prob- 
lem covers a longer period of time (70 years) 
.-. and a wider range of products than can be 
found anywhere else in the world. 


Proctor engineers’ experience is not limited 


PHILADELPHIA 20, PA. 


TRAY. DRYERS e TRUCK DRYERS 


PROCTOR & SCHWARTZ. INC = 
Drying Equipment and Processing Machinery 


to working with any one type of drying system 
or equipment—it includes hundreds of com- 
mercial installations of tray dryers... truck- 
tray dryers...continuous conveyor drying 
systems with pre-forming feeds for heavy 
chemicals (a Proctor innovation) ... and infra- 
red freeze drying equipment for delicate, heat 
sensitive chemicals and biologicals. 

Recently Proctor service has been broadened 
to include spray drying... but not until 
experienced personnel were added to the 
Proctor staff, 

When you have a drying problem—call 
Proctor engineers in confidence. They'll bring 
to bear their vast commercial experience to 
speed its solution ...and then they'll guaran- 
tee the performance of the system they install. 
This approach can’t be matched! 


CONTINUOUS CONVEYOR SYSTEMS 


PRE-FORMING FEEDS e INFRA-RED FREEZE DRYING SYSTEMS « SPRAY DRYING e 
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The World's Ginst Name In Industrial 


Cooling air circulates around out- 
side of kiln's discharge end, and 
on underside of nose castings, as 
shown. Rotary kilns now in oper- 
ation can be modernized with ine 
stallation of air-cooled end, 


Lro3 Year's 


..- IN REFRACTORY SAVINGS ALONE! 


BIG REFRACTORY SAVINGS. . . Discharge end of kiln shell stays cool, 
round and rigid. Refractory brick at discharge end lasts longer because air- 
cooled discharge end eliminates warpage or end distortion. 


BIG MAINTENANCE SAVINGS. . . Fewer shut-downs to replace end brick. 
Less loss of valuable production time. Savings in brick, labor and downtime 
will pay for air-cooled end several times over during life of kiln. 


BIG FUEL SAVINGS. . . Air-cooled discharge end makes possible a positive 
air seal between firing hood and kiln. Temperature inside kiln is not decreased 


— - lh sac B ike rw infiltration of cold air. Result — fuel savings! A-3566 


in your area... or 


send for Rotary Kiln 
Bulletin 07B6368A. 
Allis-Chalmers, Mil- = 


waukee 1, Wisconsin. 
Pulverator is an Allis-Chalmers trademark. 








Sales Offices in 
Principal Cities in 
the U.S. A. Distributors 
Throughout the World. 


Pulverator Vibrating Screens Jow Crushers § Gyratory Crushers Grinding Mills‘ Kilns, Coolers, Oryers 
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Chip grinder and classifying screen handle dried wood 
| waste. Fines and oversize chips are removed. 


Medium Board 


Resin-bound wood chips for use as 
medium-density plywood core material and 
structural board are becoming an important 
factor in the reduction of wood wastes. 


The wood working industry has, in recent years, made 
great progress in the utilization of waste material. This is 
important since it is probably among the most wasteful 
of the processing industries. It has been estimated that, 
under operating conditions common in the industry, only 
about 15 percent of the weight of a felled tree will ulti- 
mately become a finished usable product. 

Of great importance in the various means for utilization 
of waste is a product which has become known as Chip- 
core. Chipcore is a medium density flat slab of resin bound 
wood chips which has extensive use as plywood core stock 
for furniture panels and as sheathing, roofing and lin- 
oleum underlay in the building industry. Its greatest 
asset as a plywood core lies in the regularities of grain, thus 
minimizing warping in the veneered panel. Its greatest 
assets as a structural board are strength and ease of appli- 
cation. The types and end uses are many and well varied. 

There are a number of processes for the manufacture of 
Chipcore, but most are essentially alike. The principal 
differences are in the type of chip used and the density of 
the finished product. In general, the process of manufac- 
ture of Chipcore for use as a core is as follows: 

Wood waste in the form of kiln dried edge trim and 
blocks from a lumber operation, or, dry veneer waste sim- 


ilar to that found in a plywood factory are typical. The 
moisture content of such materials normally falls within 
the range of 6 to 10 percent. Green lumber, tree tops 
and branches, plywood lathe cores and wet veneer waste 
can be used, but it is necessary that the chips be dried to 
the above range before entering the Chipcore manufac- 
turing process. Most cores are bound with a wheat flour 
extended urea formaldehyde resin similar to that used in 
gluing up plywood. Depending upon the end use, phenol 
formaldehyde resin and other adhesives may be used. 

Solid wood material is ground and classified to remove 
both the fines and oversize chips. It is desirable, as far 
as is practical, to maintain a uniform chip size. It follows 
that the more uniform the chip size, the more homo- 
geneous and so the more dimensionally stable will be the 
finished product. Generally, those chips which will pass a 
six mesh sieve and remain on a 20 mesh sieve are taken 
as acceptable. The fines are conveyed to the power house 
and the oversize are returned to the grinder. 

Acceptable chips are stored in bin from which they can 
be metered accurately to a continuous mixer where the 
prepared binder is also metered into the system. 

Rate of flow of binder and chips is correlated with the 
production rate of a hot plate press which is the con- 
trolling factor and the one non-continuous unit in the 
Chipcore plant. The design and coordination of the equip- 
ment prior to the final pressing operation, however, per- 
mits a continuous operation of the plant as a whole. 

Treated chips are delivered to a small surge bin designed 
as a component part of a tray filling and leveling unit. This 
delivers the treated chips in a uniform and level mat to 
trays as they move along a conveyor at a rate which will 
provide enough panels for one press load during the 
press curing time cycle. 

After the trays are filled, the loosely matted chips are 
then precompressed by passing through a pair of pres- 
surized rolls. After leaving the rolls, the trays move onto a 
spacing conveyor which travels at approximately double the 
rate of the tray loading conveyor and the precompression 
rolls. The spacing of the trays is necessary to provide sufh- 
cient time for loading each rack of an automatic elevating 
type of press loader. 

By a pre-arranged conveyor speed setting, the press 
loader is filled when the curing cycle is complete and the 
hot press is open ready for the cured panels to be removed 
and loaded with a new charge of trays. 

At this point, the system, beginning with the treated 
chip surge bin and ending with the spacing conveyor, is 
stopped. The press loader automatically loads and unloads 
the press, and the tray filling system is again started up. 

Cured slabs of Chipcore are strip stacked out of the 
press and moved into a drying area where they must be 
dewatered to approximately 6 to 8 percent. 

After moisture conditioning, the slabs are then trimmed, 
cut to size, planed and veneered much in the same manner 
as is the conventional lumber core. 

What makes this form of waste utilization interesting 
to the wood worker is cost. The product can be manu- 
factured for less than one half the cost of cores made from 
poplar lumber. 

Miller Hofft, Inc., Richmond, Va., are designers and 
constructors of the equipment for users of the Chipcore 
process. Pictures accompanying this flowsheet show the 
Miller Hofft installation at the Wabash Screen Door Co., 
Minneapolis, Minn. 
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INFINITELY 


var ABLE 


CENTRIFUGAL 
does more jobs 


better 


Do you process materials which require centrifuging at 











different speeds? Or do you have several products 
with different filtering and washing characteristics to 
be processed in the same centrifugal? If so, Tolhurst 
Suspended Centrifugals, with infinitely variable 
speed hydraulic drive, provide the most efficient answer. 
By simply turning the hand wheel on the fluid drive 
unit, you can select exactly the speed you want for each 
different operation, For example, low speeds tor 
loading, intermediate speeds for washing, high speeds 
for final extraction and slow speeds for unloading. 
Tachometer indicates basket speed at all times. 


YOUR CHOICE OF MATERIALS 


BASKETS — Perforate or imperforate, constructed of steel, steel 


BASKET SIZES AND SPEEDS 





rubber-covered, stainless steel, monel or other materials, 
CASE — Steel case can be lined with stainless steel, monel, 20” diameter _, 0-2500 RPM 
subbber oc other materials, 26” diameter ....... . 0-2500 RPM 
RACK AND PLOW OF COUNTERBALANCED UNLOADER — 32” diameter ........ 0-1500 RPM 
Steel, stainless steel, monel or bronze. 40” diameter ........ 0-1500 RPM 
ACCESSORIES — Machine can be furnished with fume-tight 48” diameter........ 0- 900 RPM 
~ cover, feed and spray pipes. 











WRITE FOR DETAILS AND PRICES 


CENTRIFUGALS DIVISION 


AMERICAN MACHINE AND METALS, INC. 
EAST MOLINE, ILLINOIS 


Tolhwut 
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MAINTENANCE COST: 









THE INSTALLATION 
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At the Excello Paper Products Co., Inc., Cincinnati, fea- 
turing Crane Diaphragm valves on ’ white water piping to 
cylinder tanks on paper machines. 


THE CASE HISTORY 


Just previously, the plant had resorted to filling white 
water tanks manually with hose lines . . . so annoying 
and costly had been the trouble with valves formerly 
used in this service. Many had been tried, but none 
could handle the solids and fibers that built up in the 
bonnets and seats between tank fillings. Almost im- 
mediately, the valves became inoperable and leaked 
at the seat. 

Keeping up with valve maintenance, the messy floors, 
and the safety hazard of white water leakage was an 
endless task. That’s when the plant turned to the hose 
technique. But not for long, because Crane Diaphragm 
valves remedied the trouble. They were installed about 
6 months ago. Machine room efficiency was improved. 
The white water leakage hazard to workers was 
stopped. Plant appearance was improved. And the 
Crane valves keep doing these things without a penny’s 
maintenance cost to date. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 


unt. - hide ma Mn tie 





SERVICE LIFE: 
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OPERATING RESULTS: 





AVAILABILITY: 
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THE VALVE 


Crane Diaphragm valves are 
packless; they eliminate the an- 
noyance and expense of stuffing 
box leakage. Bonnet and work- 
ing parts are sealed to fluid; sol- 
ids or sedimentary accumulation 
can’t interfere. A pliable disc in- 
sert absorbs and seats tight on 
particles that cause leakage in 
other valves. Independent disc 
and diaphragm construction 
saves wear on diaphragm, and 
even should it fail, valve can be 
seated. Choose these valves from 
a wide selection of body and trim 
materials for corrosive, abrasive, 
and ordinary services. See your 
Crane Catalog or Crane Repre- 
sentative. 


Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS °* 
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THIS successful application of Flash Dry- 
ing to a silica-gel catalyst shows how an 
unusual material can be handled simply and 
economically with assurance of a uniform 
quality product. 





The material gives up moisture reluctantly, 
as it is mostly chemically adsorbed moist- 
ure with little free moisture to start with. 
High temperature drying is required with 
the hot gases entering the system at 1200 to 
1300 degrees F. 


—— PON 200NT 


The equipment consists of a Raymond Cage 
Mill with flash drying accessories, as shown 
by the typical arrangement in the flow 
sheet, shown at right. Initial moisture aver- sass ean 
ages about 65 per cent. The material is dis- Bs Gap SS 
integrated in the mill, and the individual eared 
particles are dispersed in the hot gas 
stream, so that drying is instantaneous and 
without detriment to the product. Final 
— content is reduced to 10 per cent 
or less. 


it i D =~ 0 
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There are many other materials which can 
be handled with this clean, dustless, auto- : 
matic system such as chemicals, — SCI | 

wastes, food products and similar materials. FLASH DRYING SY 

If you have a special drying problem, Ray- RAYMOND _F SYSTEM 
mond engineers are qualified to advise you. 














Write for your copy of 
Raymond FLASH DRYING Catalog No. 54-A 


COMBUSTION ENGINEERING, INC. 


1311 NORTH BRANCH ST., SALES OFFICES IN 
HICAGO 22, ILLINOIS 
set Canter Pee PULVERIZER DIVISION, Zee pe 
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YOU AND YOUR JOB 


Catalyzing executives on the way up........ 


CORROSION FORUM 


BOON, 6. 66s Ok lcs ov kk a cee ee. 


NAMES IN THE NEWS 


Anson B. Nixon, Hercules’ board chairman. .. . 
Albert E. Forster, new president........... 


bs ei 


INDUSTRIAL NOTES 


Who’s doing what among your suppliers... . . 


CHEMICAL ENGINEER’S BOOKSHELF 


Six newcomers for your reference shelves... . 
Your checklist of recent books & pamphlets. . . 
New literature from the manufacturers. ... .. 


CHEMICAL ECONOMICS 


Photo chemicals still booming............. 


TOMORROW'S TECHNOLOGY 


Sravel. Gihew Geng 66 6. keen ee ieee ce eee 
Iron reduction in fluid beds............... 


READER SERVICE 


You can get more information—free........ 





What stake do you have in 

executive development? 
Plenty, for management now 

looks to its engineers. Here’s 


a new tack used by several chemi- 
cal firms. (You & Your Job). 


a 


New data on zirconium metal. 

Here’s the latest on zirconium: 
Properties, forms available, uses, 
resistance to 56 chemical corro- 


sives (Corrosion Forum). 


ae 


Photo chemicals boom. 
Bigger than ever—with the end 

not yet in sight. That means more 

business for producers of photo 


chemicals (Economics). 


ws 


Iron reduction in fluid beds! 

That’s just one of the unusual 
ideas in this month’s tally of new 
process and equipment patents 


(Tomorrow’s Technology). 


as 


AND—Index of Advertisers pre- 
cedes your Reader Service Section 
inside the back cover. 





Edited by Richard V. Reeves 





HE SELLS MANAGEMENT KNOW-HOW. HIS JOB... 


Catalyzing Executives on the Way Up 


Can training in management techniques be speeded 


up? 


Here’s a firm of management development con- 


sultants who think it can—with a new approach. 


“Yeah, we tried a fling at so-called 
executive development. About six 
months ago we sent a couple of our 
guys up to a leading business school. 
As nearly as I can tell, all they ac- 
quired was a new accent and a taste 
for baked beans. Maybe there’s magic 
in these 90-day wonders of the busi- 
ness world—but I don’t see it. What 
this company needs is better organi- 
zation so that every man knows what 
he’s supposed to do, when he’s sup- 
posed to do it, and how he’s supposed 
to do it. Yet my directors tell me that 
I should play with executive develop- 
ment!” 

That’s how one outspoken com- 
pany president of the fist-on-the-table 


284 


school summed up his feelings about 
this problem. 

And there’s some truth in what he 
says—just as there are less apparent 
fallacies in it. 

What it boils down to is this: If 
your organization plan is functioning 
pretty smoothly, but you're thinking 
about long-range executive replace- 
ments and accessions, some ground- 
ing and sophistication in modern 
business methods, straight problem 
solving. thinking and human relations 

This is the second of a series of three 


articles on executive development. The 
first, dealing with _self-administered pro 


agement Assn. 
issue.—Editor 


will probably do your most promising 
engineers a lot of good. 

But if your organization is in a 
muddle and you're looking for a pana- 
cea you won’t find it in any packaged 
program of executive development. 
And no matter what the package 
promises, you can’t cure poor organi- 
zation, bumbling and incompetence 
with textbooks and group sessions on 
“human relations” any more than you 
can help migraine with aspirin. 

Is there a simple, effective way to 
approach this problem? At least one 
New York consulting outfit thinks 
there is. The outfit is the thriving 
Management Development Associates 
and its driving force consists of a 
couple of indomitable optimists: Ed 
Walther and “Col” (for Collins) 
Coffee. 

Both men started to think along the 
lines of a management engineering 
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1. Inefficient oxidation 
wh Gu Ad En 41% = | ing lobor and si i 
| WELSBACH OZONE pata essence © 
PL ea ee eae eT 3, Difficult to procure 
4, Uncertain chemical price 
5, Increasing materials handling and 
storage expense 
6. Post-oxidative clean-up needed 
7. Long reaction time 


8, High temperatures and pressures 
Z required 


, Quantitative reaction 

_ Fully automatic 

_ Always available 

, Constant operating cost 


_ No materials handling or storage 
expense 


6, Purer products—only oxygen 
added 

7, Instantaneous reaction 

g, Reacts at ordinary temperature 


and pressure 
Welsbach Oz&pe is the oxidant of choice in 


widely varied chemical processes. lf could well 
} 


be the answer to your oxidation problem 
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“There is no one executive type. This business about trying to make yourself into 
an executive who is supposed to be a certain kind of man is sheer nonsense.” 


approach to executive development 
while working for a firm of manage- 
ment engi . They were impressed 
with the fact that while some man- 
agement consultants could straighten 


out a company’s organization and 
procedures, they were not always au- 
thorized—and seldom equipped—to 
straighten out the company’s per- 
sonnel. And since personnel inade- 


quacies often caused the trouble in 
the first place, the management en- 
gineer frequently came away with 
the knowledge that he had done 
only half a job. 


The Engineering Approach to Developing Men 


You learn to be an executive the same way you 
learn to be an engineer: observation, study, problem- 
solving and practice—all in the context of the job. 


The idea of Walther and Coffee 
was to go beyond the scope of the 
typical management engineering as- 
signment. They were not content 
to supply ready-made answers; they 
wanted to show the client’s personnel 
how to get the seme answers them- 
selves. As Walther puts it “to teach 
them the ‘survival techniques’ of the 
management engineer, which consist 
of meeting a problem head-on and 
coming up reasonably fast with a solu- 
tion that’s workable, timely, salable 
and affordable.” Give a man enough 
practice in such problem solving and 
he becomes confident enough to face 
up to a problem, marshall his facts, 
and make reasonably quick and sound 
decisions based on the facts. The 
man substitutes positive and construc- 
tive action which seldom causes trou- 
ble for indecision which almost 
always sets the kettle boiling. Thus, 
instead of getting a report on re- 
organization, a client gets a team of 
men able, willing—in fact anxious— 
to carry out any reorganization them- 
selves. 

The success of the Walther-Coffee 
idea has shown up in the jobs that 
Management Development Associates 
has tackled. (All of them, obviously, 
must remain anonymous for this ar- 
ticle.) The list includes some of the 
most important divisions of several 
of the country’s best-known com- 
panies. 


A CHEMICAL COMPANY 


Take the case of one major chemi- 
cal firm. 

Several of the departments had de- 
veloped rather serious operating prob- 
lems which highlighted the ineffec- 
tiveness of the department managers 
in question. . ot 
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The situation came to a head one 
day when Harry Rogers, the produc- 
tion manager, and one of the com- 
pany’s best-liked young men, told his 
boss that he was about ready to quit. 

Harry was mad—at himself, his 
boss and his company. Roy Carter, 
the general superintendent, had told 
Harry the day before that he’d better 
not miss another production sched- 
ule or there’d be “serious conse- 
quences.” It wasn’t the first warning 
that Harry had received. Since he’d 
taken over the job of production 
manager 18 months ago, he’d been 
continually in trouble, promising de- 
liveries, then failing to deliver. He 
blamed the sales department, the ad- 
ministrative procedure or the foremen 
in manufacturing. 

The spotty production record had 
Roy Carter in hot water with top 
management so that he was part of 
the personnel-operating problem and 
certainly far from blameless. In fact 
from the top to the bottom of the 
department, performance and morale 
were becoming worse each day. 

Meanwhile, a similar situation of 
mediocre performance and poor mo- 
rale existed in the sales department of 
the division and the engineering de- 
partment was in another snarl. 

About that time word got to top 
management and the executive com- 
mittee began to look into the problem. 
The president suggested that the trou- 
ble reflected the need for a planned 
program of executive development. 
“Too many people who don’t know 
how to handle responsibility,” was the 
way that he put it. Because of the 
technical nature of the business, the 
rapid growth and expansion of the 
company and a personnel department 
which was permitted to do nothing 


but hire a few people and handle the 
administration of fringe benefits, the 
company now had supervising its busi- 
ness, technical men who knew little 
about management. The production 
vice president disagreed. “Our prob- 
lem in production is organization,” 
he said. “If we had proper communi- 
cation and the right distribution of 
responsibility, we could meet produc- 
tion schedules. What we need is re- 
organization.” 

Somebody else volunteered that the 
company wasn’t equipped to set up a 
program of executive development 
anyway so why not call in some man- 
agement engineering consultants for 
the reorganization and some executive 
development specialists for that job? 

That wouldn’t work, the rest of the 
committee decided. “They'd get in 
each other’s hair—and in ours.” To 
make a long story short, Manage- 
ment Developed Associates was a 
natural for the job so they got it. As 
the president told Walther: “I want 
a real trouble-shooting job. Then I 
want you to coach our men to pull 
themselves out of trouble by their 
bootstraps. In other words I want 
them to do all the work, not you. I 
believe that’s the only way they'll 
learn to be real managers. Your pri- 
mary job, as I see it, is to see that 
we're on the right track and that we 
don’t make any costly mistakes.” 


HOW IT WAS DONE 


The job was to develop ten of the 
key people—four from sales, four 
from manufacturing and two from 
engineering. 

The first step was to get a clear 
picture of the situation, the man, 
the job and the related factors. For 
the man, personality, intelligence, so- 
cial adaptability, likes and dislikes, 
ambitions, potential for advancement. 
For the job, duties and responsibili- 
ties, relationships, roadblocks, and the 
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ultra-filtration 


* removes the dust you can't see 


to keep precision machinery humming 


Even atmospheric air contains dust that inter- 
feres with precision manufacturing and assem- 
bly processes or products requiring utmost 
purity. The newest and least costly method of 
providing super clean air for these operations is 
ultra filtration. 


Actual tests of Dustube Collectors employing 
the ultra filtration principle have shown greater 
collection efficiencies against fine atmospheric 
dust than heretofore obtained by other types of 
equipment in the same application. Not only 
do Dustube Collectors employing ultra filtration 
cost less to install, but less to operate and main- 


For complete details 
send today for 
Catalog 72-B. 


tain as well, because of less frequent cleaning, 
faster cleaning and the elimination of periodic 
replacement of various segments of the mech- 
anism. 


Ultra filtration removes all the contaminants 
which might impair machinery or the product. 
A few of its profitable applications are in air- 
craft engine factories, electrical control rooms, 
motor rooms, optical glass and instrument 
manufacture, bearing assembly rooms and in 
such chemical processes as film manufacture or 
fermentation. Use of ultra filtration in activated 
sludge type sewage treatment is described at 
the left. 


American 


WHEELABRATOR & EQUIPMENT CORP. 


347 S. Byrkit St., Mishawaka, Indiana 


COLLECTORS 
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ioe | of experience is overplayed. Intensity of — more important.” 


y like—in short to find out every sig- 
nificant factor affecting the man’s 
- ability to do the job set out for him, 
now and in the future. The MDA 
program has several key steps for this: 

©The consultant interviews the 
man and the man’s boss, describing 
the approach to be taken and securing 
a promise of the man’s cooperation. 

© The man takes a series of psy- 
chological tests and fills out a series 
of forms including a self-appraisal, a 
statement of objectives and career 


Case History of One Engineer’s Development 


goals and similar information. The 
man’s boss also fills out an appraisal 
of the man and a statement of job 
goals, etc. 

¢ An industrial psychologist inter- 
prets the forms and tests, then has 
a personal interview with the man 
after which he writes a psychological 
report which is intended to guide 
the tailoring of the man’s develop- 
ment program. 

“When we get through,” says Wal- 
ther, “we know our man better than 


From a man who was rated “questionable” in his 
production job to one who rated “very promotable” after 
one year of intensive study and coaching. 


Here’s how Walther tells the story 
of Harry and XYZ Chemical in his 
own words: The written forms and 
interviews turned up problems in two 
areas: the technical aspects of the job 
and human relations. The tests and 
interviews proved that Harry had no 
real system for scheduling produc- 
tion. He yielded too often to pressure 
for priority shipments, throwing 50 
orders back to get one out early. He 
had no systematized procedure for 
checking and following through on 
delinquent orders. He lived on a 
day-to-day crisis-to-crisis basis, stepping 
in to handle subordinates’ problems 
personally and neglecting his own 
work. The nub of the problem was 
the need for a reorganization of the 
department—shifting and pin-point- 
ing the responsibilities of the people 
reporting to Harry Rogers. Besides, 
this production scheduling had to be 
reduced to a more systematized rou- 
tine. 

A good management engineer could 
have reorganized the department and 
set up the systems in a month, Wal- 
ther says, but we didn’t do that. We 
showed Rogers how to do it by means 
of problem-solving and other tech- 
niques. We merely provided adequate 
coaching, made suggestions and helped 
over the rough spots. You might say 
that we helped Harry to think—as an 
executive does. It took him six months 
to dope out a workable system—but 
he did it principally by himself. 
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When he finished we helped him 
write a report on the suggested reor- 
ganization of his department. Man- 
agement bought it on sight and Harry 
hasn’t missed an order date in six 
months. 

The second facet of Harry’s devel- 
opment is still going on. Basically the 
problem was one of behavior. He was 
too authoritarian in his approach to 
subordinates. He was unable to .or- 
ganize his own work or budget his 
time but he expected everybody else 
to do so. Because he preferred work- 
ing alone to working with people he 
frequently became bogged down with 
minor details of paperwork, neglecting 
the important phases of his job. 

The job here was to encourage more 
of an outgoing habit of mind, an un- 
derstanding of the motivations of 
other people, greater facility in using 
the most effective techniques of su- 
pervision, a better knowledge of the 
principles and practices of tactful and 
diplomatic behavior and more satis- 
factory methods of communicating 
ideas to others. 

I don’t mean to imply that we 
tried to change his personality—we 
did try to bring out the good fea- 
tures which he was ignoring. We 
did try to put the various facets of 
Harry’s job in perspective for him 
so that he farmed out the paperwork 
and other minor details to people who 
could do it better at one-fourth the 
man-cost. We encouraged some things 


his wife does. But the really impor- 
tant thing is that we know him 
realistically in relation to his job, its 
importance, potential, roadblocks.” 

“I can’t give you the whole story 
of the organization problems at XYZ 
Chemical Co. or evefix,a bird’s-eye 
view of the ten executivés—it would 
take a week—so let’s také a detailed 
look at Harry Rogers the man we 
started to talk about. He’s typical 
of the type of man we ruh into fre- 


quently.” + 


“se 


he didn’t like at first—things like tak- 
ingia man-to-man interest in hii fore- 
men We taught him to be a sympa- 
theti¢ listener, a counselor—in = 
a real leader and not an authoritarian 
boss. 

Right now Harry’s taking a night 
course on plant production control at 
his local university. He’s read per- 
haps a dozen books on industrial 
management and production manage- 
ment and control. He keeps up to 
date through contact with societies 
like the American Management Asso- 
ciation and business publications like 
Modern Industry, the Harvard Busi- 
ness Review, Chemical Week and 
Business Week. 

But perhaps the most important 
part of Harry’s development is that 
his superiors are aware of his real 
potential for the first time in 15 years. 
They're aware of it because Harry has 
worked hard—teally hard—for a full 
year to learn about the science of 
production and the art of dealing 
with people. And they're aware of 
Harry’s potential because we’ve ham- 
mered it home to them. Harry and 
his boss now really understand each 
other. They never did before, because 
in their five-year association neither 
man had ever really let his guard 
down in front of the other. The un- 
fortunate result was constant misun- 
derstanding, bickering and suspicion. 
I think that we have established a two- 
way communication in this production 
department that nothing can destroy. 
And I don’t think that it could have 
been accomplished by anyone inside 
this organization. 

The basic problem of Harry Rogers, 
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Temperature Chart shown 
above indicates type of 
control obtained at 
Smith Brothers with 
Powers Recording Tem- 
perature Regulators, 


At right: Powers FLOW- 
RITE Diaphragm Valve. 


| 
| 


i, 


Cooking of the “World's Best-Tasting Cough Medication’’ 


\ Is Automatically Regulated by 


Temperature Recording Regulators 
They Save Labor — Help Insure Uniform QUALITY 


For 104 years Smith Brothers cough drops have been famous for 
good flavor by seekers of cough relief. When Smith Brothers sought 
relief from the errors and losses of manual control of cooking 
operations they installed Powers Recording Regulators in their 
plants at Michigan City, Ind. and Poughkeepsie, N. Y. 


When you want better temperature or humidity control for 


AIR CONDITIONED process or packaging rooms 
DRYERS, drying, curing or chilling rooms « COOKING tanks, vats, retorts 
or kettles e« WATER TEMPERATURE CONTROL—for every requirement 
. +» contact your nearest Powers Office. There’s no obligation. With 
60 years of experience and a wide variety of self operating and 
pneumatic controls we may be able-to help you select the best 


uipment for your requirements, 
Bcc y me (sBCD) 


THE POWERS REGULATOR CO. 
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Ea _ 
location problem... 
To produce and distribute a new line 
of industrial chemicals in the rich 
northeast market, a manufacturer 
needed a new plant site close to a large 
source of soft, low-mineral-content wa- 
ter. A steady flow of 15 second-feet, at 
less than 25 parts per million total 
hardness were “‘musts.’’ With confiden- 
tial, detailed information supplied by 
the Industrial Location Service of the 
State of New York, the manufacturer 
¢ was able quickly to select the right loca- 
tion from a number of su 


yours? 


No matter what your location problems may be, 
the Industrial Location Service of the State of New 
York will be glad to get you, confidentially and 
without obligation, the information you need to 
solve them. 

YOU CAN GET AUTHORITATIVE DATA ON: 
Raw Materials: Cost and availability of all materials 
and supplies you may need. 

Transportation: Availability of facilities, cost of assem- 
bling materials and distributing finished product be- 
tween any given points. 

Markets: Industrial and consumer market data. 
Labor: Availability, skills and rates. 

Power and Fuel: Character and cost at any point. 
Available Buildings: Types, condition, facilities and 
terms. Confidentia}. 

Sites: Availability, size, character, installed services; 
photos and maps. Confidential. 

Community Services: A complete report on the facil- 
ities and attitudes of any community. 


Laws and Regulations: Full data on laws or regu- 
lations applying to any particular form of enterprise. 


Ee 
ee ee ee 





FREE BROCHURE AND MAP. Send for “Industrial Location 
Services,” a full description of the valuable, detailed plant 
location information New York State will obtain for you. 
A 1953 large-scale physical map of the state and adjacent 
areas, showing elevations, transportation systems, water- 
sheds, etc., will also bo sent to you. Write New York State 
Dept. of Commerce, Room 820, 112 State St., Albany 7, N.Y. 


Industrial Location Service of 


New York State 


**WE DON'T SELL SITES —WE MATCH NEEDS“< 





“Sixty percent of the 
men in top spots are appre- 
hensive about their jobs.” 


You anp Your Jos, cont. .. 


his supervisors and subordinates, is 
repeated over and over again in many 
large organizations, says Walther. 
That’s why an outsider can do such a 
good job and it also helps explain why 
the men being developed are so en- 
thusiastic about our program. 

At the root of the problem is the 
fact that even some of the best ex- 
ecutives are insecure in their jobs. A 
psychiatrist who consults regularly 
with the executives of several major 
companies in New York told me. re- 
cently that over 60 percent of the top 
men in his client companies were 
apprehensive about themselves in re- 
lation to their jobs, some of them to 
an alarming degree. 

That’s especially true of an execu- 
tive who is given new and major re- 
sponsibilities. 

What are the characteristics of the 
executive under these conditions? 

e He is determined to make good. 

© He is frequently apprehensive be- 
cause he is not accustomed to his new 
range of responsibilities. 

© He is likely to become defensive 
or aggressive depending on his tem- 
perament. 

®He finds it necessary to lean 
heavily on others. 

What does he need? 

eA method for approaching new 
situations. 

eA means for appraising proposals 
made by his staff in areas with which 
his is not familiar. 

eA means for satisfying his staff 
when he says “no” or when he wishes 
to make a change in matters affecting 
them. 

eA means for convincing his su- 
periors that he is in command of the 
situation. 

@A method for developing a plan 
of action to carry out the decisions 
he makes. 

Obviously these are things every 
executive might do. They are found 
in relation 0 a new job to an extreme. 

In our work with executives in 
helping them improve their tech- 
niques in these areas, we have found 
that we have been most helpful when 
we apply some of the techniques 
which management engineering firms 
have found successful. 


290 September 1953—CueEmicaL ENGINEERING 





FIVE MAJOR TECHNIQUES 


1. Basic answers to management 
problems should usually be developed 
out of the condition existing in the 
specific situation. 

This is both a technique and a point 
of view. In any event, many of the 
major errors which we see executives 
make and which damage their careers, 
is a dependence on abstract principles. 
An abstraction is a substitute for 
thought rather than a guide to it. 

One of the difficulties with these 
abstractions is that they are not al- 
ways recognized as such. The practical 
hard-headed businessman who prides 
himself on these qualities would be 
startled to find that his pride is a 
kind of abstraction which gets him 
into trouble. 

For example, it frequently prevents 
him from accepting the ideas of any- 
one other than hard-headed prac- 
tical men like himself. Economists, 
professors and others may have a con- 
tribution for him which he ignores 
to his own detriment. He won’t know 
it though because his practical ap- 
proach has become the blindness of 
narrowness. 


ACCO 


product 


1. Cross-bar, malleable 
iron handle and 
identification plate 


2. High tensile, high torque 
rolled bronze stem 


3. Heavy, deep puting nut 


4. Even-pressure gland 


5. Large, deep stuffing box 
can be repacked under pressure 


6. High-test bronze bonnet 
with smoothly machined 
bevel for perfect seal 

with bevel of body 


7. Heavy, rugged bronze union 
ting won't distort 
body or weaken threads 


8&. Stainless steel, heat-treated disc 
and seat ring. Full plug type. 
Machined as matched pairs 

for perfect fit and positive shut-off. 
Easy to replace 


In any case, management engineers 
who are most successful, develop 
tailor-made solutions to each situa- 


9. Heavy section, high-test 
bronze body with 
rugged reinforcing ribs 


tion they approach. They consider 
generalities but are always willing to 
modify their thinking to meet the 
fact. 

2. In the solution to a business prob- 
lem which requires analysis, there are 
certain basic steps which should al- 
ways be followed. This is true whether 
the problem is a simple one which 
can be settled quickly, or a complex 
one requiring long study. 

In our work with executives, we 
refer to the “problem-solving” ap- 
proach. While it is based funda- 
mentally on logic and scientific meth- 
ods, problem-solving in a_ business 
situation is different. The usual prob- 
lem-solving formula involves iden- 
tifying the problem, getting the facts, 
analyzing the facts, developing alter- 
nate solutions and determining a 
course of action. 

This is deceptively .simple. 
work and the experience of other 
management engineers demonstrates 
that problem-solving is much more 
complex. It has psychological as well 
as logical aspects. Here are three of 


Your Money | 
Buys More in 
R-Pél Bronze Valves 


@ Every part of every bronze valve is made right in the R-PaC 
plant. From the designing of the pattern, the pouring of the 
molten bronze, the machining, polishing, fitting, inspecting, and 
testing... every operation is under the watchful eye of R-PaC 
Valve craftsmen. 

They like to make valves, good valves, and they build into the 
complete line of R-P&C valves the quality that gives you more 
for your money. Specify R-PaC Valves on your next order. 


Our Write our Reading, Pennsylvania office for literature 
on the types of valves you use 


R-Pac 
valves 


the rules: - | y 


R-PaC VALVE DIVISION 
AMERICAN CHAIN & CABLE 


Reading, Pa., Atlanta, Baltimore, Boston, Chicago, Denver, 
Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport, Conn. 





You don’t have a problem un- 
less you can state it in writing. 


CHEMICAL ENGINEERINGC—September 1953 





Towers, absorbers, 
scrubbers 


Separators, mixing 
kettles, surge tanks 


The large diameter ductwork above is 
“made-to-order” for handling corrosive fumes 
because it is made of Permanite. 


Permanite is a furfural alcohol resin struc- 
tural material reinforced with chemical Fibre- 
glass, which can be formed to almost any 
shape. It is light weight but very strong and 
tough and presents a hard non-absorbent 


surface. Permanite Equipment is corrosion 
proof throughout its entire body. It will 
handle most acids including HF, HCl, as well 
as oil, alkalies and organic solvents to 280°F. 


Permanite is used in the construction of 
many types of chemical handling equipment, 
large and small. Although individually engi- 
neered, Permanite equipment is relatively low 
in cost and economical in operation. Because 
of its light weight, it offers an added advan- 
tage of speed and facility in handling, 
shipping and erecting. It is being used for 
handling corrosives in just about every 
chemical process industry. 


Send for illustrated Bulletin No.6-0 
Permanite Equipment, or Bulletin No. 
1, Permanite Pipe and Ductwork, and 
learn how Permanite can help solve 
your corrosion problems. 








**‘When a man is 
skilled in human relations, 
he automatically has to be 
skilled in the use of words, 
even though he may not 
know it.” 


You anv Your Jos, cont. . . 


© When you first become aware of 
a problem, you rarely are able to do 
more than identify the conditions 
which make you think you have a 
problem. The true nature of the prob- 
lem frequently is not completely 
known until you have the answer. 

© Before you seek to plan a course 
of action aimed at solving a business 
problem, you should attempt to state 
as Clearly as you can the objectives 
to your solution of the problem. 

We have worked with executives 
who have changed their entire outlook 
through mastery of these simple con- 
cepts. We have seen men change from 
apprehensive, worrisome individuals 
who mistrusted themselves in new sit- 
uations and took all kinds of precau- 
tions to protect themselves. We have 
seen such men become confident, sit- 
uation oriented men, objective and 
realistic rather than subjective and 
fearful. 

3. The third technique of manage- 
ment engineers is based on the 
premise that successful handling of 
most matters requires a detached, ob- 
jective point of view. Most of us 
become so deeply involved in what we 
are doing, we forget to cultivate ob- 
jectivity. We ride our own pet ideas. 
Each of us knows of others who do 
this but we may not be aware of it in 
ourselves. 

4. In presenting ideas to others, 
careful attention must be given to the 
level of significance of ideas and levels 
of meanings of words. 

There are some simple rules: 

One is: always present your solu- 
tion to a business problem in princi- 
ple, and get agreement in principle 
before arguing about: details. 

Another is: when discussing a minor 
element of a basic problem, relate the 
minor element to the major consid- 
eration clearly. I have known more 
than a few executives whose reputa- 
tions with their superiors were un- 
fairly damaged because they didn’t 
know this technique. 

5. The fifth technique is that to 
initiate and carry out a plan of action 
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here’s why cost conscious 
Chemical plants are 
making their own gas 


carbon-c> 
dioxide 


inert-C> 


Solid investments that pay for themselves 
in two years of less — that’s what 
chemical people, who have installed Gas 
Atmospheres’ gas generating equipment, 
have to say about these compact, 
money-saving units. 

If you now use carbon dioxide, nitrogen, or 
inert gases in the manufacture or 
packaging of your product, or are con- 
sidering adapting this modern method to 

your operation, it will pay you to find 
out what we mean when we say ‘that — 
if you use gas, in any amounts at all, 
Gas Atmospheres can show you, with 
your own figures, how you can save the 
cost of the equipment in two years 
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or less, and from that point on have the 
most inexpensive gas supply available. 
Get the facts. Write today. Let us know 
the amounts and type of gas you use and 
we'll be glad to show you why last year 
more chemical plants installed Gas 
Atmospheres equipment than ever before. 


20011 WEST LAKE ROAD 


CLEVELAND 16, OHIO 
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“The kind of deci- 
sions men make when they 
have responsibility differ 
from the decisions they make 


COM BI N All ON for when they don’t.” 
HIGH-CA PACITY You anp Your Jos, cont. . . 
DEIONIZATION © Srsbtse Cell ke pocpaicd Wo od 


vance to check progress at regular in- 
tervals. 

|  That’s part of the framework upon 
| which we build an individual’s pro- 
gram. 

“Let me sum up,” says Walther “by 
being reckless enough to explode some 
of the myths about exectitive develop- 
ment and give you the esséntial points 
we believe in.” 


| ai | hie EIGHT POINTS 
Yi ia © R 1, Executive devélopment is inti- 
g Besin mately related to the operation of the 


ney business. It does not exist as a thing 
apart. In other words, men learn best 
through experience with real situa- 
tions, and not in a manufactured class- 
room, or “case study” or related ac- 
- tivities. By this I don’t mean that 
case studies are not important. How- 
ever, they should be live ones, Also, 
role playing is best when it actually 
takes place in a group who function 
together as a working unit. 
2. In most cases, getting the pres- 
ent operating team to work more ef- 
fectively now is more important than 
planning to develop men to fill future 
vacancies. 
Variety of experience is an over- 
played point, in our judgment. The 
intensity of experience is even more 
important and some men will learn 
more in a restricted situation than 
others will learn spread all over the 
lot. 
| It might even be said that job rota- 
| tion is a sort of substitute for devel- 
| opment of .effective problem-solving 
| techniques. If the men don’t have 
| the proper techniques, the hope is 
| that by broadening their contacts with 

different types of problem situations 

they will remember how it was solved 
| in the past and be better able to solve a 
| similar situation in the future. To us 
| this is only half the battle. What hap- 
| pens when the man runs into a new 
| problem he never saw before in any of 
| his various jobs under a rotation plan? 

Remember, experience does not tell 
| one the significance of what he is ex- 

periencing. You have to think about 


Cation Exe 


Tue use of Nalcite HCR and Nalcite SAR for complete, 
high-capacity deionization of water and process liquids 
has frequently proved a great time- and money-saving 
advantage over other deionization methods and materials. 
Best way to judge whether these modern chemical tools 
can be useful to you is to get full technical data as 
described below, and decide for yourself. Write today 
for your copits of Bulletins 57 and 58. 





TECHNICAL BULLETINS on Nalcite HCR and 
Nalcite SAR give complete physical and 
chemical characteristics along with operation 
and performance data. ‘Ask for Bulletin 57 
(Nalcite SAR) and Bulletin 58 (Nalcite HCR). 
No obligation. 


NATIONAL ALUMINATE CORPORATION 
6236 West 66th Ploce * Chicage 38, Illinois 
In Canada: Alchem Limited, Burlingtex, Ontario 
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it before you can get the true benefit. 

3. The significance of responsibility 
should not be lost sight of. In other 
words, the kind of decisions men 
make when they have responsibility 
differ from the decisions they make 
when they don’t. Therefore, the kind 
of thinking they must do must differ. 
If this is the case, responsibility itself 
is a spur to development of a most 
important kind, 

4. Group sessions which are not 
related to real problems have been 
over-emphasized in our judgment. I 
have already mentioned this to a de- 
gree. A far better method is to have 
all group sessions problem centered, 
which means for all practical purposes 
that they should be working staff 
meetings. When we get into a situa 
tion like that what we-de is to help 
the fellows develop their techniques 
and skills of operating in this Rind of 
a situation. 

5. (And this follows the above 
point.) Basic to both problem-solv- 
ing and human relations skills is skill 
in the use of words and non-verbal 
symbols. This is becoming recognized 
as a deceptive, seemingly simple but 
very complex matter. Most executives 
do not know the rules. These rules 
come out of entirely new approaches 
to the use of engineering techniqyes 
and scientific method in handling 
language. The difference between be- 
ing skilled at this technique apd not 
being skilled at it is frequently the 
measure of the difference between be- 
ing a decisive executive Wersus one 
who delays action. Also, jt can be the 
difference between being skilled in 
handling people and not, or in sell- 
ing ideas to superiors and other assso- 
ciates. 

In other words, when they say a 
man is skilled in human relations, he 
automatically has to be skilled in the 
use of words even though he may not 
know what he is doing. In fact, a man 
who apparently is skilled in human 
relations but handles himself without 
knowledge of the significance of words 
and the scientific approach to words 
is more likely to go off the deep end 


sometime. In our experience, major | 
changes in executives have occurred | 


in perfecting their skills in the above 
areas alone. 

6. There is no one executive type. 
This business about making yourself 
into an executive who is supposed to 
be a certain kind of man is nonsense. 
Successful executives are all types, 
What they have in common is tech- 
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The Standardaire 
Axial Flow Positive 
Displacement Blower 


Standardaire Axial Flow Positive Displacement Blowers 
operate on a principle of compression unlike any other 
blowers. Their symmetrically generated rotors act as 
an air screw, drawing in and discharging air smoothly 
from the pockets which form between them. 


Compression is gradual, completely internal and free 
from shock. Internal pressure is raised to equal discharge 
pressure before the pocket registers with the discharge 
port, eliminating the slap back and loading of internal 
parts common to many types of blowers. 


Standardaire Blowers move more air, with less wear, 
less maintenance and power cost than any blowers of 
equal weight, size or comparable design. 


For further information, write: 


“CORPORATION 


BLOWER-STOKER DIVISION 
370 Lexington Avenue, New York 17, New York 








HIGH TEMPERATURE PORCELAIN 
SPECIALTIES 
Many of America’s manufacturers, scientists, and research 
workers depend upon McDanel to\supply porcelain parts to 
meet special requirements. Danel only fabricate 
parts to your specifications, but will develop a body to 
meet particular applications. slates 


Let us help you solve your probjenis. 


McDANEL REFRACTORY PORCELAIN CO. 


BEAVER FALLS, PENNA 





ONE-PIECE SPUN TRAYS 


the 
a PACKAGED 





TRANSFER TYPE 


por SENSITIVE FOOD PRODUCTS 


High efficiency, low 
maintenance, easil 
accessible for pack 
cleaning. 


alse suitable for 


COOLING and TOASTING 
Write for Bulletin! 
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niques, skills, etc. Men change in 
ways significant to their situation as 
their skills improve. This is a direct 
slap at the notion that some people 
have been tossing around that an ex- 
ecutive is this type of man or that 
type or the other. Obviously, he has 
to be intelligent but even that is sub- 
ject to some question within limits. 

7. Problem-solving is management 
analysis at its highest level. The art 
of problem-solving is the art of being 
able to meet new situations confi- 
dently, because one has an organized 
approach which has been tested and 
which can be used on new material 
as well as old. It is an exceedingly 
complex thing. It involves logic, epis- 
temology, general semantics, psychol- 
ogy, scientific method and a little 
plain old horse sense. Only the rare 
executive can become a truly effective 
problem-solver -without a__ practical 
knowledge of techniques. Few ever 
get a real chance to learn them, un- 
fortunately. 

8. The best way to approach de- 
velopment is on an individual basis, 
dealing with real problem situations 
which directly influence a man’s im- 
mediate effectiveness. We work with 
men on problem-solving assignments, 
give them reading material and other 
exercises to develop their skills, and 
do anything else that is required to 
get results. In other words, we be- 
lieve in complete flexibility. No two 
companies are the same; no two so- 
lutions should be identical. However, 
since many problems are found re- 
peatedly, certain portions of every so- 
lution seem identical. The tailoring 
obviously applies to the differences not 
the _ similarities. 

The results of these programs are 
difficult to measure directly. The 
faster development of solutions to spe- 
cific operating problems gives us a 
comfortable short-range index and the 
enthusiasm of the men for starting 
the development of their subordinates 
when their own formal program is over 
gives us a comfortable feeling that the 
long-range results are significant and 
return many times over the original 
investment of time and money. 

We center our attention on the as- 
pects of the job which relate to the 
reason the company wants to develop 
the men in the first place—better and 
quicker answers to specific operating 
problems. Steps which affect cost, 
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pick the stainless 
that fits best 


When selecting stainless steel be sure you pick the correct 
type for your particular application. For some grades 
resist corrosion better . . . others have superior heat resis- 
tant properties. Some are easier to machine . . . still others 
can be more readily formed or welded. 

In every case there is a grade of Crucible REZISTAL 
Stainless Steel that is best suited to the job. And to help 
our customers select the type that will provide the best 
service for the lowest cost, we make available all the design, 
metallurgical, fabricating and application data we have 
accumulated in our years of stainless steel experience with 
many different industries. 

Our staff of field representatives brings you the benefit 
of our vast technical resources. And the quality of 
REZISTAL Stainless Steel sheets, strip, plates, bars, wire, 
forgings, castings and tubing produced in our modern 
integrated mills is unsurpassed in the industry. When you 
have an application for stainless, call Crucible. 


CRUCIBLE! first name in special purpose steels 
SS yoou of (Frac | steelmaking STAINLESS STEEL 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA, 


STAINLESS * REX HIGH SPEED > TOOL * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
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are at work 


PANIARDS marvel at these Talgos that flash by on the Madrid to 
San Sebastian run. Developed by Spanish and United States designers, 
built by American Car & Foundry Company, the Talgos are more than 
streamliners. They are an entirely new concept in railroading! The eco- 
nomical, light-weight Talgos hug the rails, safely rounding curves at 80 
to 90 MPH, reaching 130 MPH on the straight-a-ways. And ai/ the alloy 
castings in these remarkable trains are Lebanon CIRCLE (D ... 22 
for each train*. 

In programs requiring creative effort you'll find Lebanon engineers and 
metallurgists working directly with the designers to produce castings with 
outstanding characteristics. Such a program created the Talgo...el 
tren de mafiana! 


See—STEEL WITH A THOUSAND QUALITIES—37 min., full color sound film on the 
making of steel castings. For information write: Dept. F, Lebanon Steel Foundry. 


*Made of CIRCLE (1) 205, a light-weight, strong ond tough alloy. Typical castings are illustrated above. 


LEBANO astings 


CARBON, SPECIAL ALLOY 
AND STAINLESS STEEL 
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quality, schedule and morale are the 
working place; reading, speaking, writ- 
ing and thinking are the tools. The 
results of development do not need 
to wait for tomorrow; they can be had 
today. Without increased effective- 
ness today, tomorrow may be need- 
lessly delayed. 


VACATIONS 
. - » For Good Behavior 


For every 13 consecutive weeks dur- 
ing which an employee is neither late 
nor absent, Travelers Insurance (Hart- 
ford, Conn.) allows one day of addi- 
tional vacation, “Earned Days” can 
also be accumulated. A worker can 
trade them back to the company in 
units of five at his current salary rate. 
The first two latenesses in each year 
of employment do not count; neither 
do some specified absences such as 
jury duty and presence in court.— 
Management Review 3/53 


ENGINEERING SCHOOLS 


. « - Enrollment Rank 


Illinois Institute of Technology in 
Chicago enrolls more engineering stu- 
dents than does any other educational 
institute in America. This was re- 
vealed in the recently-released report 


of the survey of engineering student 
|. registration made by the American So- 
| ciety for Engineering Education. 


The society’s last seven annual sur- 


| veys have shown Illinois Tech accom- 
| modating more engineering students 

than any other of the 193 schools 
| throughout the nation which are ac- 
| credited by the Engineers’ Council for 
| Professional Development. Engineer- 
| ing enrollment at Tech totals 4,621 


undergraduates and 920 graduate stu- 


dents. 


Second and third largest engineer. 


| ing enrollments in the nation are at 
| Brooklyn Polytechnic Institut and 


Purdue University respectively. Brook- 
lyn Poly has 3,190 undergraduates 
and 1,050 graduate engineering stu- 
dents; Purdue has 3,808 undergradu- 
ates and 313 students who are at the 
graduate level. 

The 12. other educational institu- 
tions which enroll the most engineer- 
ing students, in order of size of the 
respective registrations, are: University 
of Illinois, College of the City of New 
York, Massachusetts Institute of Tech- 
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nology, New York University, Georgia 
School of Technology, University of 
Cincinnati, Penn State College, New- 


ark College of Engineering, Texas 


A & M College, Rensselaer Polytech- 
nic Institute, Ohio State University, 
and Iowa State College. 


BUILDING PEOPLE 
...+A Top Job 


A number of “survey” forms were 
on the general superintendent’s desk. 
Thorpe, the fellow staring at them, 
was the one responsible for final ap- 
proval and signature before putting : Ae 
these engineers’ records into the files 
to become part of the “history” in 
each case involved, ably -handled by the com 
Not so easy, though—and Thorpe 
seemed to be stalled. He ran over , 
the survey comments compiled on - * Size and power of 
each of the employees checked: - 7 are flexible to help solv 
“Should be retired.” > | 

“Just getting by.” 

“Young, some promise.” it plete information and 

“Lacks mature judgment.” a + Series C engineering data, write for 

“Eligible for promotion with some Pe 
training.” 

What a difficult group of people to ~~ * logs. Eastern engineers are 
work with. These comments were ‘ ; always oveilable to. work 
about the human team Thorpe had 3 
labored to build up so that the divi- = 
sion could produce top results. i problems with 

And yet the surveys carried scarcely 
a good word to say about any of the 
gang. 

More than one executive has been 
shocked by such a periodic appraisal 
of his people. As a manager—con- 
fronted with the bad news of realizing 
he doesn’t have much talent on his 
hands—the temptation is to call it 
quits. 

But, no, Thorpe has to force him- 
self to agree with his ratings, has to 
admit that maybe he isn’t working 
with the best possible people, has to 
be prepared to say, “All right, a year 
from now these same guys are going 
to come through!” 

And then “the Thorpes” will have 
to get down to some real depart- 
mental planning. The man to be 
“retired” has to be replaced with new 
potential—and the training program 
has to start soon. 

The one “just getting by” will have 
to be jacked up if it takes everybody’s 
time and patience to do it. 

The youngsters in need of more 


“devel nt” and “judgment” will 
cee Aiea oan with better ‘a i N D U S T R lE S ' l N C . 


plication of their theories, will need Dept. A, Regent St., Norwalk, Conn. 


€ ndou 


fluid mixing ne 
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Eastern Fluid Mixing Cata 
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In the CHEMICAL 
industry, buyers have learned 
to depend on ANTI-CORROSIVE 
for fast, dependable service on 
all types of stainless steel fas- 
tenings. Draw on our IN STOCK 
inventory of more than 7,000 
items and sizes and a produc- 
tion capacity geared to produce 
precision fastenings in large or 
small quantities, from huge 7” 
hexagon head bolts to tiny 
#0-80 machine screw nuts. 


Write for Catalog 58D today. 


castleton-on-hudson, n 
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guidance and more experience by 
actual “doing.” 

The one who requires more “train- 
ing” to move up will take more of 
Thorpe’s time. But he will be worth 
it because he is the “white hope” of 
the crew. 

Thorpe’s nerves bother him. His 
hair is thinner and grayer. He barks 
at quite a few people. Why? Because 
he is performing a darned hard job. 

Thorpe is engaged in the heavy 
labor of building people. Others may 
have a cinch. They build things like 
motors, appliances, home articles, 
gadgets. 

But to build a man! That’s dif- 
ferent. It takes hard work—and a 
soul. 

—MaANagement, published by 
Kelly-Read & Co. 


EAGER BEAVERS 
eee Watch "Em 


Practically every department has an 
“eager beaver.” He’s the character 
who always shows up “in front” to get 
credit. Or, he’s always looking for 
information. And—above all—he’s a 
ready man with a little gossip. 

He always sticks out like a sore 
thumb while others in the background 
are busily working. 

The degree of enthusiasm that such 


_ aman shows, the amount of conversa- 
| tion he gives you or the frequency 


with which he runs up to your desk 


| with problems or solutions is not any 
| real test of his value as a worker. 





Some of the people who are seen 
less and who seldom contact you may 
be contributing much more to the 
good of the department. 

The “eager beaver” usually gets un- 


| der your feet. He’s always on the 


run, always looking for new fields to 
conquer; always volunteering for 
something. So much so that he makes 
you wonder what became of his regu- 


| lar job. 


The “eager beaver” usually has abil- 
ity. But you have to keep him on the 
right track—doing his regular job. 

Compliment him when deserved— 


| but then gently steer him back to his 


| 


regularly assigned tasks. 

And don’t let the “eager beaver” 
blind you to the good jobs the “quiet” 
employees do. Pass out praise also 
to the “quiet” folks when its coming 
to them.—MANagement, Kelly-Read 
& Co. 
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oie ZEPHYRWELD® WELDING FITTINGS 


@ TRI-CLOVER offers the most complete 
line of Zephyrweld Schedule 5 and 10 
stainless steel welding fittings in sizes from 
¥4" through 24” and 36” for use with stain- 
less steel light gauge pipe. In addition, 
Schedule 40 fittings are available in sizes 
through 24’, 


These porosity-free fittings are fabricated 
from stainless steel types 304, 347, 316 
and other stainless steel analyses .. and 
are annealed, pickled and passivated in 
sizes through 4’. Larger sizes are passi- 
vated and may be annealed upon request. 


Schedule 5 and 10 fitting ends are cut 
flush for rapid welding. Because of their 
light gauge, no chamfering is required. 
Schedule 40 fittings are beveled in accord- 
ance with ASA specifications. 


In addition to butt welding pipe fittings, 
Tri-Clover manufactures a complete line 
of stainless steel tube O.D. butt welding 
fittings for use with light gauge tubing. 





Our experienced engineering service jis at 
your disposal to help solve your specific corras 
sion-resistant piping problems. 


Write for further details, or see your nearest 
RDUMMACENTINGS AND. Tri-Clover Distributor, 
INDUSTRIAL PUMPS 
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For complete satisfaction, install 
POWELL VALVES 
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Zirconium 


The corrosion resistance of this newly-developed 
material of construction to a number of corrosives, with 
physical properties, forms available and applications. 


JOHN D. BOACH 


Titaniam Alley Mig. Div. National Lead Ce., Niagara Falls, N. Y. 


Zirconium metal is a comparatively 
recent addition to the many useful en- 
gineering products of the metal indus- 
tries. Although zirconium metal of 
commercial purity has been in produc- 
tion, on a rather limited scale, for a 
number of years, the engineering po- 
tentialities of the metal are still the 
object of many investigations. Some 
data have already been published on 
the corrosion resistance of zirconium 
metal, and considerable work in this 
regard has recently been completed 
in the laboratories of the Titanium Al- 
loy Manufacturing Div. of National 
Lead Co. 

The physical and chemical proper- 
ties of zirconium metal are such that 
it should eventually find wide applica- 
tion in everyday commercial use, Zir- 
conium resembles titanium in many 
respects. Although zirconium is some- 
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what heavier, its corrosion resistance 
is generally equivalent to the high cor- 
rosion resistance of titanium. In cer- 
tain cases, e.g. hydrochloric and phos- 
phoric acid, zirconium is much supe- 
rior to titanium and approaches the 
corrosion resistance of tantalum. The 
relative abundance of zirconium 
(0.04 percent of the earth’s crust— 
more than the combined values for 


‘copper, lead, zinc, tin, nickel and 


mercury) makes it an attractive re- 
placement for materials in more criti- 
cal supply. 

Zirconium, like other metals, pos- 
sesses a characteristic and unique 
combination of properties which make 
it suitable for particular engineering 
applications. It is relatively light in 
weight, and possesses excellent corro- 
sion resistance to most acid and alka- 
line solutions. It has high strength 


and a moderately high modulus of 
elasticity. It has low thermal and elec- 
trical conductivity accompanied by a 
rather low thermal coefficient of ex- 
pansion. The excellent corrosion re- 
sistance of zirconium should make it 
acceptable as a material of construc- 
tion in locations where corrosive 
media are involved and where in- 
creased service life and reduction of 
maintenance costs are desired. 

Techniques employed in the pro- 
duction and fabrication of zirconium 
metal are similar to those used with 
other metals where elevated temper- 
ature oxidation and a refractory na- 
ture are encountered. These _tech- 
niques have been perfected to the 
point where commercially pure zir- 
conium metal can be obtained in the 
form of sheet, strip, plate, wire, bar, 
rod and forgings. 

Machinability of zirconium is good 
and is comparable to that of titanium 
and stainless steel. It can be fabri- 
cated by most of the methods com- 
monly employed for other metals. Al- 
though zirconium reacts readily with 
the atmospheric gases at elevated tem- 
peratures, arc welding can be con- 
ducted satisfactorily using an inert 
blanket of argon or helium. When 
drastic forming operations are required 
on zirconium, intermediate annealing 
treatments may be necessary to restore 
the required ductility. While informa- 
tion concerning the fabrication of 
zirconium metal is somewhat limited, 
experience to date has shown that 
warm forming may be employed to 
advantage in much the same manner 
as is being currently used with titan- 
ium. When necessary, annealing in 
air at 1,400 deg F. is satisfactory for 
thicker sections; however, annealing in 
vacuum or high purity argon is recom- 
mended for thinner gages to avoid em- 
brittlement. In general, optimum cor- 
rosion resistance is also obtained on 
fully annealed material. 

Commercial grade of zirconium 
metal, whether it is produced by the 
magnesium reduction of zirconium 
tetrachloride, or by the iodide process, 
usually contains approximately 1.5-2.2 
percent hafnium, depending upon the 
source of the ore. Therefore, the pub- 
lished properties of commercial zir- 


(Continued on page 308) 
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.--A CONSTANTLY IMPROVING LINE 


Specify “National” Carbon and Graphite and “Karbate” Impervious Graphite 
Equipment for Processing, Conveying and Storing Corrosive Fluids. 


Wide variety of standard and 
custom-built models in time- 
proved designs. Shell and tube, 
€ co} tric and immersion types 
available in stock sizes. Catalog 
ions S-6620, S-6670, S-6740, 


S-6750. 





Accepted material for lining tanks, 
towers, digesters and other v 
ing corrosive chemicals. Cata- 


containing 
log Section S-6210. 


] New “Karbate” coolers feature 
standardized, sectional construc- 
tion... high heat-transfer rate 
. .. low initial cost. Catalog Sec- 
tion S-6820. 
4 
i 


The pumps for corrosive service. 

Improved designs in heavy-duty _.. 
aid and motor-mounted types; numer- 

ous sizes, models. Catalog Section 


S-7250. 


ee 
Rio ee 


The terms National’ and "'Karbate” 
are registered trade-marks of 
Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and 
Carbon 
30 East 42nd Street, New York 17,N.Y. 


District Sales Offices: 
Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 


in Canada: National Carbon Limited, 
Montreal, Toronto, Winnipeg 
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Corrosion Resistance of Zirconium 


Acetic Acid 
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Available in Durimet 20, 


®lcarep eatas one 


Durco stainless alloys. 


DU RCO TYPE F VALVE 


When you buy a valve, you’re mainly interested in 
trouble-free performance. This valve gives it to you— 
in the toughest kinds of chemical service. There are 
thousands in use, Yet, no case of sticking has ever 
been reported, despite the fact that no lubricant is used. 


The reason is the Teflon sleeve—and the basic 
design that makes it practical to use. Sizes 14” 
through 2”. Other details in Bulletin V/4. 


A product of 


THE DURIRON COMPANY, Inc. 
Dayton, Ohio 
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conium metal are actually those of a 
zirconium-hafnium alloy. A_ typical 
analysis of the commercial zirconium 
used for the majority of the corrosion 
tests reported in this article is 0.15 
percent C, 0.10 percent N,, 0.07 per- 
cent O,, 0.75 percent Fe, 0.04 per- 
cent Cr, 0.01 percent Ni, and 1.9 
percent Hf. 

The property that will probably re- 
sult in one of the greatest engineering 
uses for commercial zirconium metal 
is its excellent corrosion resistance. 
Zirconium exhibits unusual resistance 
to corrosion by most of the organic 
acids, metal chlorides and numerous 
other corrosive media. It is out- 
standing in its resistance to hydro- 
chloric acid and phosphoric acid. An 
attractive field of application for zir- 
coninum is in those cases where unde- 
sirable contamination of products oc- 
curs by a small amount of solution of 
metal containers which from a cor- 
rosion rate standpoint alone are satis- 
factory. 

Temperature -concentration charts 
in this report show graphically the re- 
sults obtained when zirconium metal 
was exposed to the corrosive action of 
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various concentrations of a number of 
media which present corrosion prob- 
lems in the chemical industry. Major- 
ity of the results reported were ob- 
tained from tests in the laboratory of 
the Titanium Alloy Manufacturing 
Div. of National Lead Co. Some of 
the results, however, were gathered 
from the rather limited data available 
in the literature on the corrosion of 
zirconium. The source of the data for 
the charts, other than work done in 
this laboratory, is given by the num- 
ber in the lower right hand comer of 
each chart which refers to the refer- 
ence involved. 

In some instances, for example in 
fuming nitric acid, zirconium ex- 
hibited a weight increase accompanied 
by a pronounced surface discoloration. 
The positive change in weight de- 
creased with longer periods of time, 
indicating a possible protective film 
(believed to be zirconium oxide) on 
the metal. 

The data presented in these charts, 
although obtained under laboratory 
conditions, can certainly s2rve as first 
approximations in the choice of a 
material for a specific purpose—to nar- 
row down the possibilities for a par- 
ticular application, While actual field 


tests are the -best criterion of the 
service a material will give under a 
given set of conditions, these charts 
should be a useful guide to anyone 
confronted with a corrosion problem. 
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...at high statics! 


Differential pressure measurements at ranges far 
above the limits of conventional devices, and at statics 
up to 2200 psig, can be readily recorded and controlled 
by the new Foxboro Type Instrument. 

Major chemical companies have employed this in- 
strument to measure pressure loss across fixed cata- 
lyst beds. By operating until a pre-determined pres- 
sure loss indicates catalyst exhaustion, instead of 
shutting down and regenerating on a time cycle, they 
have increased production, cut costs. 

sg large steam generating plants have installed 

ype EH Instruments to control differential pressure 
ores boiler feed valves, thus assuring at all times 
that the boiler feed pump is operating at pressures 
high enough above boiler pressure to assure safe 
operation. 

Differential pressure ranges are available from 0-100 
psig minimum to 0-2200 psig maximum. Design of the 

lical actuating element assures precision over the 
entire measuring span. Heavy-duty construction of the 
element and its housing makes operation safe. 

Write for details on Foxboro Type EH Instruments 
for indicating, recording, controlling, transmitting. 


THE FOXBORO Baan Bhat AA. ED NEPONSET AVE., FOXBORO 


FOXBORO. | PRESSURE INSTRUMENTS 


REG U|S. PAT. OFF 


FACTORIES §N THE UNITED STATES, CANADA, AND ENGLAND 
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INFORMATION comes from tests such as this experimental melt at Bayonne. 


Inco’s Invisible Products 


Nickel and its alloys are not the only products of 
the International Nickel Co. Chemical companies have access 
also to valuable information and assistance. 


The annual chemical industry for- 
ums sponsored by The International 
Nickel Co., inaugurated June 9-11 at 
Wrightsville, N. C., represent the 
latest means by which Inco assists 
chemical companies with their mate- 
rials selection problems. They are an- 
other manifestation of Inco’s invisible 
products: information and assistance. 

At the June chemical industry 
forum, 73 corrosion engineers gath- 
ered to exchange information about 
the behavior of irons and steels, stain- 
less steels, non-ferrous nickel alloys, 
and copper alloys in brines and salt 
atmospheres—as well as special prob- 
lems related to heat exchangers using 
these corrosives. Discussions were led 
by Frank La Que of Inco. 

The program featured also sessions 
on “Protective Coatings in the Chem- 
ical Industry” led by Kenneth Tator 
of Kenneth Tator Associates, Cora- 
opolis, Pa., and “Cathodic Protection 
in the Chemical Industry,” led by L. 
A. Sudrabin of the Electro Rust- 
Proofing Corp., Belleville, N. J. 
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Besides sponsoring these annual 
forums, Inco offers testing facilities 
at Wrightsville and Kure Beach, N.C., 
and Bayonne, N. J. These facilities 
are available at a nominal charge to 
any company having a legitimate in- 
terest in the behavior of materials in 
corrosive environments. 

Inco does not undertake testing 
work that can be done as well by 
commercial testing stations. They are 
interested in working with chemical 
companies in developing and discov- 
ering useful information about the be- 
havior of materials, They are not in- 
terested in demonstrating behavior of 
materials, when this has already been 
established. 

Test work under way at Wrights- 
ville and Kure Beach, N. C. at the 

resent time has been initiated more 

y manufacturers chan users, with the 
notable exception of the considerable 
amount of research being carried out 
for the Navy under the direction of 
the U.S. Naval Engineering Experi- 
mental station at Annapolis, Md. Fa- 


ASSISTANCE: Harbor Island Labs. 


cilities are the most complete for the 
study of marine corrosion existing to- 
day. Benefits to users of materials in 
the chemical industry are indirect in 
this case, but nevertheless substantial. 
Sea water and salt atmospheres are the 
corrosives involved. Chemical com- 
panies located near salt water and us- 
ing sea water for cooling, as well as 
chemical companies using brine either 
as a raw material or for refrigerating 
purposes, have a stake in the work. 

Inco testing facilities at Bayonne 
offer direct benefits to chemical com- 
panies as users of materials in cor- 
rosive environments. Here approxi- 
mately 75 percent of the testing work 
being carried out is for users rather 
than manufacturers of materials. Most 
any corrosive vs. any material may be 
accepted for testing. 

Inquiries from chemical companies 
should be directed to the Corrosion 
Engineering Section, Research and 
Development Div., International 
Nickel Co., 67 Wall St., New York, 
N. Y. Frank La Que is in charge of 
this section, and Wayne Friend is his 
assistant), 

Occasionally it is possible for a 
recommendation to be made based on 
test work carried out previously under 
similar conditions. When this is not 
possible, the usual procedure is to in- 
stall test spools furnished by Inco in 


September 1953—Cnemicat ENGINEERING 








IDEA FOR 
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Prevent leaks 

—in or out 

—with SYLPHON 
Packless Valves 













MULTI-PLY SEAML 
METAL 


BELLOWS E 
WELDED 
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Sylphon Packless Valves stop tiniest 
leaks that might seep past the stuffing 
box of even the best packed type valve. 
A rugged, dual-ply seamless metal 
Sylphon bellows replaces the custom- 
ary stuffing box. It provides a positive 
seal that ends leakage problems... 
provides vacuum protection. 


And, the Sylphon bellows seals the 
valve stem against corrosive, danger- 
ous or inflammable liquids or gases. 
Extra protection for you and your 
equipment against fire, explosion or 
other damage. 














: ; me constemetton 
of 


features. 


oe gts 


Sylphon Packless Valves give long, 
trouble-free, economical service. 
Because they have no packing, re- 
packing problems and expense are 
eliminated permanently. 


Wide range of sizes, types and ma- 
terials—some for pressures up to 500 
Ibs. and temperatures up to 1000° F, 
Used on pipelines carrying oil, gaso- 
line or other volatile liquids or vapors 
—in chemical plants, oil refineries, 
power plants, aboard ships and other 
applications. Write us about your 
specific needs. Ask for Bulletin RC-813. 
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Fi BERGLASS 


vf AMINEX 


pressure mM olelaletcieh 


‘STRONGER TANK — 
in our own special size!” 


All joints and seams in this tank are pressure-bonded both 
inside and out for superior strength — typical of Laminex 
Series FAB (Fabricated) tanks, now winning leadership in 
the plating, textile, paper and general chemical industries. 
We manufacture these revolutionary tanks to your size 
requirement, without any need for a mold or set-up charge, 
by the fabrication method originated by Laminex. Designed 
and engineered by the men who pioneered and built the 
world’s first molded fiberglass tank, they feature — 


* Non-corrosiveness * High flexural strength * Toughness 
* Non-conductivity * Imperviousness to weather and humidity 
* Super-smooth interior * Light weight * Lower cost than 
stainless steel * All advantages of laminated fiberglass 

Other Laminex products in regular production include tanks 


for handling materials, round containers for all uses, trucks 
for all industry, hoods, vents, dustwork, buckets, sheets, etc. 


Without obligation, let us show _ how hundreds of prob- 
lems can be solved economically with Laminex molded or 
fabricated fiberglass construction. 


([AMINEX, 


CORPORATION 
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the process stream under considera- 
tion. These are returned to the Har- 
bor Island Laboratories where the 
specimens are reweighed and exam- 
amined for pitting and other forms of 
localized attack. These data are re- 
ported to the corrosion engineers in 
New York for interpretation and ap- 
plication to the problem in hand. 

Final selection of appropriate mate- 
rials, of course, includes considerations 
of cost and mechanical properties, also 
effects of fabrication, heat treatments, 
etc. 


Surface Preparation 
Recommendations 


Technical Practices Subcommittee 
6-G of the National Association of 
Corrosion Engineers has published its 
second interim report dealing with 
methods of preparing steel surfaces for 
coatings. This report, titled “Report 
on Surface Preparation of Steels for 
Organic and Other Protective Coat- 
ings,” has been designated Publication 
53-1 by NACE. 

The report covers recommendations 
and explains methods whereby the 


| surfaces of steel may be prepared for 
painting with organic and other coat- 


ings by means of weathering, wire 
brushing, grinding, flame condition- 
ing, nozzle blast cleaning both wet 
and dry, wheel blasting, chemical 
pickling, electrolytic pickling, surface 
conditioning and numerous other re- 
lated methods. Accepted standards 
are discussed and safety measures in- 
dicated. 

First interim report of this NACE 
committee was issued in August 1950. 
A. J. Liebman, Dravo Corp., Pitts- 
burgh, Pa. is chairman of the com- 
mittee which includes members repre- 
senting many principal users, manu- 
facturers and applicators of coatings. 
Copies may be obtained from NACE, 
1061 M & M Bldg., Houston 2, Tex., 
at $1 each or 5 or more copies 50 cents 
each to one address. 


Two Sections Are Added 
by NACE in Northwest 


The thirty-third and thirty-fourth 
local sections of the National Associa- 
tion of Corrosion Engineers have been 
added in the rapidly expanding indus- 
trial region of the Pacific Northwest. 
The association’s Western Region 


September 1953—Cuemicat ENGINEERING 





NEWS ABOUT “TEFLON” 


How valve components of Du Pont “’Teflon’’* 


are giving improved performance at less cost 


Du Pont “Teflon” tetrafluoroethylene resin has found 
increasing use as a material for valve components— 
gaskets, packings, seats and discs, plug valve parts 
and diaphragms. It provides a unique combination of 
properties of particular interest to manufacturers and 
users of valves. 


@ CHEMICAL INERTNESS. “Teflon” is com- 
pletely unaffected by acids, alkalis, 
aliphatics, aromatics, chlorinated hydro- 
carbons ...all chemicals except molten 
alkali metals and fluorine at elevated 
temperatures. 


HEAT RESISTANCE. Gives continuous serv- 
ice up to 500°F. 

LOW-TEMPERATURE TOUGHNESS. Has 
been used as low as —-460°F. 


LOW COEFFICIENT OF FRICTION. Lets the 
valve operate easily. Requires no 
lubrication. 


EROSION RESISTANCE. Resists erosion by 
impinging fluids. 


Valves with components of Du Pont ‘Teflon’ are 
especially useful to manufacturers of: chemicals, fer- 
tilizers, petroleum, soap, chlorine, foods, plastics, 
sugar, dyes, insecticides, rubber, textiles, explosives, 
paper, pharmaceuticals, photographic film. 


The Polychemicals Department of the Du Pont 
Company supplies ‘‘Teflon’”’ in the forms of molding 
powders and aqueous dispersions. These forms are 
converted into various valve components and molded 
articles by a number of manufacturers for use in 
chemical and allied equipment. For further informa- 
tion, write: E. I. du Pont de Nemours & Co. (Inc.), 
Polychemicals Department , Room 259, Du Pont Bidg., 
Wilmington 98, Delaware. 


*REG, U.S, PAT. OFF. 





"tG uy pat OFF 
BETTER THINGS FOR BETTER LIVING 
eee THROUGH CHEMISTRY 


Polychemicals 
DEPARTMENT 


PLASTICS « CHEMICALS 
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VALVE DIAPHRAGMS demonstrate the chemical inertness and 
thermal stability of Du Pont ‘‘Tefion.”’ This diaphragm of pure 
‘‘Tefion,” above, was designed for continuous operating pres- 
sures of 100 psi and temperatures of 400°F. The valve is made 
by Hills-McCanna Co., Chicago. 


GASKETS AND PACKe 
INGS of ‘‘Teflon” 
often outlast the 
valve itself. Avail- 
able in many forms 
for varied valve 
uses. Du Pont 
“Teflon” resists 
corrosive attack, 
insures a tight seal. 
Pictured is a chemi- 
cal porcelain valve 
made by the Lapp 
Insulator Co., Inc., 
LeRoy, N. Y. 


PLUG VALVE COMPONENTS (sleeves and cock washers) utilize the 
low coefficient of friction and non-adhesive characteristics of 
“Teflon.” They prevent sticking or freezing in the valve body, 


~ often simplify design, give excellent results. The valve above 


is made by The Duriron Co., Inc., Dayton, O. 
313 





PLA-TANK DUCTS 
are manufactured from long-life resin-bonded glass fiber. 


PLA-TANK DUCTS 


are resistant to a wide variety of fumes. 


PLA-TANK DUCTS 
are resistant, inside and out, at temperatures from 
— 60° F. to 280° F. 


PLA-TANK DUCTS 
are competitively priced with other corrosion-resistant materials. 


PLA-TANK DUCTS 
are the answer to your needs for many fume exhaust jobs now 
on your drawing boards—or for replacements in existing systems. 


Write for free data file sheet P-8 
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board of trustees has approved forma- 
tion of the Columbia River Basin Sec- 
tion and the newly organized NACE 
Canadian Region has approved forma- 
tion of a British Columbia Section at 
Vancouver. 

Mark Adams of the State College 
of Washington will organize the 
Columbia River Basin Section. The 
new Canadian Section is the third to 
be organized in Canada this year. 

The National Association of Corro- 
sion Engineers now has more than 
4,300 members in the United States 
and abroad and has been growing at 
a rate of about 20 percent a year for 
the past three or four years. 


Clad Steels Branch Out 


There are many new clad steels 
under development or in production. 
In 1930 Lukens Steel Co., Coatesville, 
Pa., pioneered with nickel clad steel, 
first of the series of clad steel products. 
Since then, Monel, Inconel, stainless 
clad and copper clad steels have been 
added and are now commercially avail- 
able. 

Recently, Lukens has worked out a 
process for manufacturing aluminum 
clad plates, and studies have been 
made of clad steels fabricated with 
other scarce and high-priced metals 


| such as tantalum and zirconium. 
| Eventually they may join the many 
| special metals—such as silver—that 
| have been used as cladding materials 
_ in making scarce, high-priced materials 
| go further in serving industry. 


New Chromium Manganese 
Steels 
An austenitic alternate for 18-8 


| stainless has been developed by Alle- 


gheny Ludlum Steel Corp. which of- 
fers good cold working properties, good 
weldability, and good ductility. Pro- 
duced with manganese, chromium, 
and less than 1 percent nickel as 
principal alloying elements, this steel 
offers promise of widespread useful- 
ness. After being under development 
for many months chromium-manga- 
nese stainless strip is now being pro- 
duced in substantial quantities, and is 
available in most other forms. It is 
believed by the company to be the 
vanguard of a new family of stainless 
steels that will be a permanent addi- 
tion to the stainless market. 

The development work was under- 
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taken because of the restricted usage 
of nickel, in an effort to obtain an 
austenitic stainless steel with less than 
1 percent nickel. This steel is needed 
where straight chromium steels are 
unsatisfactory as substitutes for 18-8. 

In applications where critical re- 
quirements include the mechanical 
properties of welds, ductility, non- 
magnetic qualities, and cold working 
to high strength, the chromium man- 
ganese steels should be considered. 
However, present types of manganese 
austenitic stainless steels are not cure- 
alls for every application, particularly 
where extreme corrosion resistance is 
required. It is expected that where 
straight chromium steels are serving 
satisfactorily as an alternate for the 
18 percent chromium—8 percent 
nickel steels, consumers will continue 
their use. 


Three Short Courses on 
Corrosion Scheduled 


Plans have been announced, some 
tentative, for holding three short 
courses during the remainder of 1953 
with cooperation of the National Asso- 
ciation of Corrosion Engineers. Nor- 
man Hackerman, University of Texas, 
Austin, chairman of the NACE Edu- 
cation Committee also said two short 
courses were contemplated on the 
West Coast and that a short course on 
corrosion is scheduled for February 
1954 at Washington State College, 
Pullman, Wash. 

Consideration also is being given to 
a short course on marine corrosion and 
another course on cathodic protection, 
both on the West Coast. 

Considerable activity is under way 
in universities, Dr. Hackerman reports, 
relative to instituting courses on cor- 
rosion in regular curriculums. Some 
universities already have started such 
courses and others have them under 
consideration. Among the universities 
known to be in this category are the 
University of Tennessee, Stevens In- 
stitute of Technology, University of 
Missouri, Oklahoma A and M, Uni- 
versity of California, Berkeley, Uni- 
versity of Houston and the University 
of Oklahoma. 

The University of Wisconsin held a 
two-day Corrosion Control Institute 
May 19-20 which included 13 lectures 
on 35 topics. This was sponsored by 
Eastern Wisconsin Section NACE. 

Shreveport Section’s fourth corro- 
sion short course to be held at Cen- 
tenary College, Shreveport, La., is be- 
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4™ EXPOSITION 


CHEMICAL 
INDUSTRIES 


ESTABLISHED 1915 


NOV. 30 to DEC. 5 


COMMERCIAL MUSEUM 
AND CONVENTION HALL 
















See almost 500 exhibits conveniently located on one 
floor, representing all phases of the chemical industries. 
Chemica! engineers, chemists and skilled technical men 
will be on hand to offer the latest information and practi- 
cal solutions to your processing production problems. See 
and compare, methods, materials, equipment, processes 
and techniques that will affect future trends in the chemi- 
cal processing industries. 
Acquire in a matter of days factual information it would 
take you months to accumulate. For 38 years this great 
exposition has exerted a vital progressive influence in 
the increasingly important field of chemical processing. 
PLAN NOW TO ATTEND. 


Application forms for hotel accomodations are available by writing to 
INTERNATIONAL EXPOSITION COMPANY + 480 LEXINGTON AVENUE, NEW YORK 17, N. Y. 
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» 


HE fact that the discharge 

outlets of WING Revolving 
Unit Heaters keep the heated 
air in constant, gentle motion 
is one of the reasons why 
nationally known firms like the 
Budd Company have installed 
them in their plants, both at 
Philadelphia and in the one 
shown in this photograph, at 
Gary, Indiana. The big blank- 
ing and forming presses in this 
aes plant present a natural 

et to ordinary fixed dis- 
charge heating systems, but not 
to the moving streams of heated 
air from the WING Revolving 
Heaters, even suspended, as 
they must be, far above the 
floor, to clear the cranes. That 
is equally true in the summer 


time when, with steam turned , 


off, the cooling breezes from 
the revolving discharge ouclets 
keep workers comfortable on 
the hottest days. Investigate. 
Write for Bulletin HR-6. 
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ing planned now. This will be held 
eatly this fall. At Texas A & M Col- 
lege, College Station, Tex., plans are 
in advanced stages for an NACE- 
sponsored corrosion short course to be 
held during the latter part of Septem- 
ber this year. 

University of Illinois has scheduled 
on Oct. 12-16 a short course on 
cathodic protection, the first short 
course co-sponsored by NACE dealing 
with a single major area of corrosion. 
In addition to the principles of elec- 
trochemistry and electric circuit theory 
registrants will hear lectures on eco- 
nomics and management problems, de- 
sign and application of cathodic pro- 
tection systems, instruments and meas- 
urement techniques and field testing 
practices. There will be 27 lectures of 
one hour cach during the five-day 
course. 


| Bay Mussel and Other Marine 
| Organisms Conquered 


Users of electric light and power in 
Los Angeles might be surprised to 
hear that the lowly bay mussel could 
threaten the services they take for 
granted. But it could and did, until 


| engineers at the Harbor Steam Plant 


of the Department of Water and 
Power, found a way to eliminate this 


| and other organisms which were block- 


ing the conduits that bring cooling 
water into the plant. 

At the semi-annual meeting of The 
American Society of Mechanical En- 
gineers in the Hotel Statler July 1, 
H. T. Duplice, superintendent of the 
Harbor Steam Plant, told of the prob- 
lem that took two years to solve suc- 
cessfully. 

The harbor water is sent through 
condenser tubes to cool exhaust steam 
which condenses and is re-used to 
make more steam. The harbor water 
is brought in through duplicate con- 
duits, either of which can carry almost 
the entire load of cooling water re- 
quired while the other is dewatered 
for mechanical cleaning. 

While the station has been in opera- 
tion since 1943, until the summer of 
1950 no conduit fouling problem 
existed. This was because the expan- 
sion of the Los Angeles Harbor region 
petroleum and manufacturing indus- 
tries emptied high sulfides into the 
harbor waters, killing off most marine 
life. The sulfides had another effect. 
They caused such severe corrosion of 
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Refinery 
Style 


“*,.. floats through the air with the greatest of ease...” well describes this big-top aerial 
performer—the cap for an oil-refining pressure vessel 55 feet in diameter. Very much in the 
act are Sun Ship’s riggers and crane operators. They have had long experience in handling 
giant assemblies and heavy machinery for petroleum refineries, chemical plants, and the many 
other industries Sun Ship’s versatile shops serve by mastering problems of plate work, fabrica- 
tion, and construction of special machinery. 

There’s a lot of skilled hard work behind a successful circus act ...and behind a successful 
engineering job. Setting a giant pressure vessel’s cap in place is just one phase of the job shown 
above. After these heads are fabricated, assembled, and welded into large sections, the joints 
of the sections are X-rayed. When ‘Sun Ship O.K.’d,” the head is dismantled for shipment to 
the refinery. 

The building and shipping of such immense special structures give a practical demonstration 
of how Sun Ship’s versatile facilities and engineering know-how are coordinated in serving 
many industries ,,, and how they can build practically any metal equipment needed in indus- 


try’s task of building a greater America. 


SHIPBUILDING Y DOCK COMPANY 
ON THE DELAWARE \X 10 aad CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 
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FOR THE 
ANSWER TO 
SEPARATION | 
PROBLEMS 

IN 

CHEMICAL 
PLANTS 


Shown above are five Peerless line 

separators on outlet lines 

from cooling tower effi- yt Mp, 
ciently extracting entrained 4): )7¥-"e’ a 
liquid. Performance Guaranteed. ~ 
Call Peerless to solve your en- 


°.9.80R8 7193 . DALLAS, TEKAS * Otxreon-8431 
REPRESENTATIVES IM ALL PRINCIPAL CITIES 








fet 
CORROSION: RESISTANT 


EQUIPMENT IS NEEDED 


Descriptive Bulletins on Request 


LEE METAL PRODUCTS CO. INC. 


419 PINE STREET . . . PHILIPSBURG, PA, 
ALL LEE KETTLES ARE MADE TO A.S.M.E. CODE 
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the aluminum brass condenser tubes 
that regular operation of the plan was 
threatened. 

Beginning in 1946 a program to 
minimize harbor pollution by indus- 
try was begun. Hydrogen sulfide con- 
centration decreased and as oxygen in 
the waters increased, marine life be- 
gan to thrive, posing a new problem— 
of clogging conduits, pumps and suc- 
tion strainers. Among the offenders 
were the bay mussel, a rock boring 
clam, barnacles and certain vegetative 
matter and other marine organisms. 

Mr. Duplice and the station’s me- 
chanical engineer, Russell C. Alexan- 
der, reasoned that they must find a 
way to kill the marine life while it 
was still young. Thus the shells would 
be tiny enough to pass through the 
entire cooling system without lodging 
there and be carried out through the 
discharge conduit. A continuous 


| chlorination system was first thought 


of, but this was too cestly. After 
considerable research into possible 
methods they tried one which has 


| been used successfully since June 


1952. 

One of the circulating water con- 
duits is sealed off at both ends to pre- 
vent the passage of water. This is 
done for five to seven days every four 
weeks during the spawning period of 
the bay mussel. The mussels consume 
the oxygen in the closed-off water and 
then die when there is no more oxy- 
gen. At the first test of this method 
when the stop-log of the tunnel was 
raised, over 45 tons of dead marine 
life were washed out of the conduit 
and into the discharge basin. 


NACE Tenth Annual 
Conference at Kansas City 
F, L. Whitney, Jr., of Monsanto 


| Chemical Co., St. Louis, chairman of 
| the Technical Program Committee for 
| the Tenth Annual Conference and Ex- 
| hibition of the National Association 
| of Corrosion Engineers has arranged 

nine symposia and named some ofh- 


cials of these symposia. The con- 
ference will be held at Kansas City, 
March 15-19, 1954. Titles of two 
round table sessions and three other 
symposia under consideration also were 
mentioned. 

H. L. Bilhartz of The Atlantic Re- 
fining Co., Dallas, has accepted the 
post of co-chairman for the NACE 
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hibition, now scheduled to be held at 
Chicago in March 1955. 

Mr. Whitney also said sessions will 
be held on pipeline coatings and pipe- 
line corrosion problems in much the 
same manner as those successfully held 
at the 1953 NACE meeting at Chi- 
cago last March. Educational lectures 
on the fundamental aspects of cor- 
rosion also will be given he said. 

The following symposia are sched- 
uled definitely. Where assigned the 
names of symposium officials have 
been included. 

Cathodic Protection Symposium. 

Chemical Industry Symposium—E. 
G. Holzberg, Alloy Steel Products Co., 
Linden, N. J., chairman. 

Corrosion Principles Symposium— 
H. P. Godard, : Aluminium Labora- 


tories, Ltd., Kingston, Ontario, chair- 


man. 

Power and Communication Indus- 
try Symposium—R. M. Lawall, Amer- 
ican Telephone and Telegraph Co., 
Cleveland, chairman. 

Elevated Temperature Corrosion 
Symposium—G. A. Fritzlen, Haynes 
Stellite Div., Union Carbide & Carbon 
Corp., Kokomo, Ind., chairman; E. N. 
Skinner, The International Nickel Co., 
Inc., New York, co-chairman. 

Oil and Gas Production Symposium 
—R. C. Buchan, Humble Oil & Ref. 
Co., Houston, chairman. 

Protective Coatings Symposium— 
N. K. Senatoroff, Southern Counties 
Gas Co., Los Angeles, chairman. 

Pipeline Coatings Symposium—A. 
D. Simpson, Jr., United Gas Corp., 
Houston, chairman. 

Refinery Industry Symposium—E. 
H. Tandy, Standard Oil Co. of Calif., 
E] Segundo, chairman. 

Round table discussions will be held 
as follows: 

Pipeline and Underground Corro- 
sion. 

General Corrosion Problems—L. E. 
Stout, Washington University, St. 
Louis, chairman. 

Other symposia being considered 
are Non-Destructive Testing, Cor- 
rosion by Atmospheric Pollutants and 
Cost of Corrosion. 

Educational lectures will be under 
supervision of R. C. Weast, Case In- 
stitute of . Technology, Cleveland, 
chairman. 

Mr. Whitney said he will welcome 
assistance and suggestions concerning 


Kansas City meeting. He is scheduled | 
to be chairman of the technical pro- | 
gram committee for the association’s | 
Eleventh Annual Conference and Ex- | 
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Fast Economical Installation — Ric-wiL systems are prefabricated under ideal 
factory conditions leaving a minimum of work to be done in the field. Ric- 
wiL engineering service provides complete technical data and detailed 
working drawings — assuring rapid and accurate installation. 


Longer Service Life — Ric-wiL systems are factory prefabricated on precision 
machines — all operations are carefully controlled eliminating chances for 
faulty workmanship to cause service failure. 

Whether your problem involves underground or overhead piping — ex- 
treme temperatures or corrosive products — if proven insulated piping 
systems are required ... it will pay you to call in your Ric-wiL representative 
as early as possible in your planning. 
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A recent installation for a large nationally 
known company, was tested by Samuel P. Sadtler & Son, Inc. of Philadelphia, and 
proved to be .99.9% efficient. This high efficiency was even better than we had 
anticipated. 

The patented SCHNEIBLE vari-vane construction makes MULTI-WASH the 
only wet method dust collector that washes dust, fumes and odors out of the air 
(not once) but many times. As air passes through the unit, maximum scrubbing 
action and the highest percentage of material removal is assured. 


CLAUDE B. SCHNEIBLE COMPANY, P. 0. Box 81, North End Station, Detroit 2, Mich. 


This analysis book FREE 
upon request on your 
company letterhead. 


WRITE TODAY! 












Match THAYER SCALES 


against your toughest 


bagging or batchweighing problems 


THAYER 
FULLY AUTOMATIC 
net-weighing 
filling scale 


Seed : up to 12 bags per minute! 
Pceunacy * to within 1/10 pound! 


Whether batchweighing for formulations or bag- 
ging for shipment, you can speed filling and 
weighing operations —- afd get greater accuracy 
too — with a Thayer Fully-Automatic Net-Weigh- 
ing Scale. Dry chemicals, plastics, etc. in powder, 
granulated or pellet form are readily handled by 
a unique feeding system that closely controls 
amount and rate of flow: Any free-flowing or 
flooding material may be handled with accuracy 
and speed. The entire weighing and discharging 
operation is completely automatic. 

Thayer Net-Weighing Scales handle charges 
from 1 to 500 pounds. Exclusive shockproof lever- 
age system — without wear-vulnerable knife-edge 
pivots — guarantees continued atcuracy. Hopper 
and feeding system are stainless steel for maximum 
protection against corrosion and contamination. 

Thayer Gross-Weighing Scales are also available 
for filling directly into bags, drums and cartons. 
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““‘DAVENPORT’’ 

Your cooling problems can easily be 
remedied by installing a “DAVENPORT” Ro- 
tary Cooler. 

These units are used on a wide range of 
dry granular material. 


Let our engineers assist you. 


Write for our illustrated catalog. Or, for 
quick reference, see your 1953 or ‘54 Chem- 
ical Engineering Catalog. 
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other possible symposia and for papers 
to be presented in those outlined. 
Where a technical program chairman 
has been named, he suggests the title 
of the proposed paper, together with 
a summary be sent to him. Where 
none has been named, the information 
may be addressed to F. L. Whitney, 
Jr., Monsanto Chemical Co., 1700 S. 
Second St., St. Louis 4, Mo. 





Searce Materials List 
Trimmed to Six 


The National Production Authority, 
Department of Commerce, has 
trimmed its list of scarce materials to 
six items—diamond grinding wheels 
and the alloying materials chromium, 
cobalt, columbium-tantalum, molybde- 
num and nickel. 

The new Designation of Scarce Ma- 
terials I listing, issued recently, shows 
57 materials withdrawn from their 
previous identification as scarce ma- 
terials in a list issued Feb. 18, 1953. 
This extensive revision of DSM-1 re- 
fiects recent NPA decontrol actions, 
including the revocation on May 1 of 
the principal inventory controls, NPA 
Regulation 1 and Controlled Materials 
Plan Regulation 2. 

The scarce materials remaining on 
DSM-1 are subject to inventory pro- 
visions NPA orders M-80 (iron and 
steel—alloy materials and alloy prod- 
ucts) and M-103 (diamond grinding 
wheels). 


High Alloy Castings 
Conference 


Recognition of the greatly mcreased 
temperatures, pressures and corrosive 
environments utilized in modern in- 
dustrial processes was the main theme 
of a recent conference on high alloy 
castings held at the Harbor Island 
Corrosion Testing Station of the In- 
ternational Nickel Co. Members of 
the Alloy Casting Institute a technical 
association of high alloy foundries, as 
well as manufacturers of industrial fur- 
naces and other products using high 
alloy castings, discussed the effect of 

' these increasingly severe conditions on 
both materials and design. 

One of the most pressing problems 
in this field—corrosion of alloys by 
liquids at elevated pressures and above- 
boiling temperatures—was discussed 
by M. G. Fontana, Ohio State Univer- 
sity, and R. Matters of the Allis- 
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PYROTRON 
bw BAILEY 


Your best buy for Precision 
Temperature Measurements 
In the 600: to 1200- Range 


Check These Exclusive Bailey Advantages of Resistance 
Thermometer Operation In Higher Temperature Ranges 


Resistance thermometer operation over a ibrations (for nominal accuracy within 2-3 
complete range from—300F to 1200F has degrees) required. Since all elements are 
been made possible by Bailey’s development matched it is not necessary to calibrate each 
of a low-cost platinum resistance element. recorder to its element. 
Resistance thermometer operation requires y/ Ordinary copper lead wires permit remote 
no standard cell, dry battery and cold junc- location of recorder with respect to the tem- 
tion compensator. Uses 115 volt a-c source. perature sensing element. 
Strong signal and high precision of resistance y/ For complete information on the use of 
element as compared to thermocouple makes resistance thermometers in higher tempera- 
possible the use of narrow range spans. ture ranges, write for bulletin 230-C on the 
Y The Bailey Pyrotron is calibrated at the fac- Bailey Pyrotron Electronic Resistance 
tory and remains accurate; no periodic re-cal- Thermometer. 


a 


' 


1054 IVANHOE ROAD 


CuemicaL Encineertnc—September 1953 





SLILI NER L LS) 
HEATERS 
PLASTICS 


© One Source of Supply 
© One Responsibility | 
© One Order 


RUBBER + PLASTICS 


LEAD * PHENOLICS 
Hydrochtoric Acid Storage Tonk 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 


OTHER HEIL PRODUCTS INCLUDE: 
Graphite Heating and Cooling Units * Lined Storage and Process Tank: 


Impervious 
Acid-Proof Maintenance Materials * Structural Plastics * Steam Jet Agitator: 





Dimplified 
BE ae 


6 Saaget 


The trademark “'ENTO- 
LETER"’ is your guorantee 
of complete satistaction. 











For efficient dust control, let us design your exhaust 
system incorporating the all-aluminum Simon Suction 
Filter Dust Collector! 


A truly modern dust collector . . . it assures high air to 
cloth ratios .. . long filter cloth life... ease of clean- 
ing and minimum maintenance. Each filter sleeve 
group is automatically cleaned, maintaining UNI- 
FORM AIR FLOW at all times. 


A Simon Suction Type Filter Costs No More Than A 
Pressure Type Unit. 


ENTOLETER DIVISION 


Safety Car Heating and Lighting Company 


P.O. BOX 904--NEW HAVEN 4, CONN 





Corrosion Forum, cont. . . 


Chalmers Manufacturing Co. Al- 
though chemical processing is con- 
tinually moving in the direction of 
higher temperatures and pressures, 
with attendant increase in severity of 
corrosion, very few data are available 
in the technical literature on this sub- 
ject. 

Dr. Fontana presented corrosion 
tate data developed in special studies 
being conducted by the Alloy Casting 
Institute. When these studies are 
completed, specific refommendations 
regarding the use of cast high alloys 
urider these conditions probably will 
be made. 

Corrosion resistance of cast stainless 
alloys containing ferrite as a constit- 
uent was discussed at the meeting by 
Walter A. Luce of the Duriron Co., 
Dayton, Ohio. 

Though consumers are sometimes 
disturbed by the fact that ferrite-con- 
taining alloys are magnetic, and that 
certain reducing acids may attack the 
ferrite in a_ selective manner, he 
pointed out that service data indicate 
this component is not deleterious to 
corrosion resistance in the media 
where these cast materials are nor- 
mally recommended. A current ACI- 
sponsored research project is designed 
to delineate specifically those areas of 
corrosion service where the presence 
of ferrite should be given considera- 
tion in alloy selection. 

Perhaps of greatest interest was the 
section of the program devoted to heat 
resistant alloys. Much discussion was 
centered on problems of alloy selection 
in furnace design. A possible approach 
to further alloy conservation was de- 


| scribed by Don Helman, metallurgist 
| of the Ohio Steel Foufidry Co., who 
| explained that several high alloy foun- 
| dries have been experimenting with 
_ recently developed. ceramic coatings, 
| with the aim of lengthening service 

life of castings and allowing contin- 
| uoys operations at above normal op- 
| erating temperatures. Another objec- 
_ tive would be the reduction in the 


amount of strategic elements, such as 
nickel, which are necessary in the high 
nickel-content alloys presently _ re- 


_ quired for high temperature use. The 


studies are not yet completed, but it is 
evident that successfal use of these 


| ceramic coatings depends on whether 


the coatings remain continuous or 
unbroken. 

Operating temperatures of indus- 
trial processes are constantly being in- 
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Royalite Oil Company’s 
“operation brimstone” 


produces up to 


30 TONS OF SULFUR 
PER DAY 








from waste gases 









... with new FOSTER WHEELER SULFUR RECOVERY PLANT 









The Royalite Oil Company, Ltd., Calgary, a short time, but will continue to yield a sub- 








Alberta, Canada is now producing up to 30 long 
tons of pure sulfur a day—from absorber regen- 
eration gases that were formerly diluted with air 
on a 100 to 1 basis and blown to the atmosphere ! 


“Operation Brimstone”, as this sulfur recovery 
project is termed, is a two-stage plant in which 
sulfur is first produced by burning H.S and O, 
at over 1600°F in a reactor furnace, and is again 
produced by combining the unreacted H2S and 
SO, in the presence of a catalyst. In this way, it 
converts the H.S from the acid gas leaving the 
natural gas absorbers into income-producing sul- 
fur which will not only pay for the new plant in 





stantial annual revenue. What’s more, pollution 
of the air in the plant area by hydrogen sulfide 
has been entirely eliminated. 


The production from this plant serves the grow- 
ing needs of industry in this part of Canada 
which was formerly dependent on the United 
States for its sulfur supply. 


This is one of several Foster Wheeler Sulfur 
Recovery Plants, with a combined output capac- 
ity of over 700 tons per day—an important factor 
in the total sulfur supply. Write for further in- 
formation to: Foster Wheeler Corp., 165 Broad- 
way, New York 6, N. Y. 








MEETING THE EXACTING NEEDS 


OF THE PROCESS INDUSTRIES 





















STEAM ACCUMULATORS 


WASTE HEAT BOILERS 


Help achieve maximum fuel economy 
and effective temperature control in 
chemical, oil, paper, metal and many 
other industries. 


DOWTHERM HEATING SYSTEMS 


For processes requiring precision con- 
trol of high constant temperatures at 
low pressures. Inexpensive to maintain, 
simple to operate vaporizers and com- 


FOSTER Q WHEELER 
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Automatically store steam to meet 
peak demands of process plants. Per- 
mit operation of les at constant, 
most economical rate. 
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MEYERCORD DECALS \ 


\) FIRST PLACE AGAIN 





Awards Made for 
Outstanding Merit 


and Distinction in Production of Decaicomania Lithography 


For the second straight year the decal 
industry has been invited to com- 
pete in the Lithographers National 
Association Awards... and for the 
second straight year we proudly 
acknowledge the winning of FIRST 
PLACE by The Meyercord Co. 

It is important to you to know that 
The Meyercord Co. has been hon- 
ored by expert judges recruited from 
top levels of the graphic arts. When 


you bring your decal transfer prob- 
lem to Meyercord you are sure you 
will receive the counsel of carefully 
trained and experienced people... 
backed by the finest and most com- 
plete laboratory and production 
facilities available. Count on Meyer- 
tord for the right decal for every 
commercial surface and finish. 
Your inquiry is invited—drop us a 
line and tell us about your problem. 


| temperatures. 
| furnace manufacturers were present, 
_ Matthews outlined the scope of the 
_ problem by directing specific ques- 
| tions to them: 


THE esr ce we Mahe co. DEPT. J-312 5323 WEST LAKE STREET 
CHICAGO 44, ILLINOIS 





Maybe it all does look pretty much 
the same at first glance. But when 
a firm has been making wire mesh 


JELLIFF WIRE MESH is woven in all ductile metals 

JELLIFF WIRE MESH is woven in all commercial weaves 
JELLIFF WIRE MESH is woven in widths up to 72 inches 
JELLIFF WIRE MESH is economical. Every foot runs true to the 
specifications. 


* * * * 


JELLIFF WIRE MESH is a quality product and has been for 70 years. 
You can depend on it. 


Write today for full details about JELLIFF WIRE MESH, JELLIFF 
WIRE MESH PRODUCTS, and JELLIFF’S CONSULTATION SERV- 
ICE on wire-mesh engineering. Address Department 15. 


~ 





WIRE pee $M PART 


me  SELLIFF we. con 


wik 
STRAINE 


CONNECTICUT 














_ WARE MESH 


requiring smaller amounts of strategic 
| elements. 
for 70 years man and boy, there’s bound to be a little more to it than 
meets the eye—a little more know-how in engineering and weaving, a | 
little more quality in the product, a little more service and satisfaction | 
for the user. 





Corrosion Forum, cont... 


| creased and demand is arising for 


metals to use at extremely high ranges. 


| Norman A. Matthews of the American 
| Brake Shoe Co. research laboratories 
| described the need for a cast alloy that 


will retain high strength when exposed 
continuously to 2,000-2,200 deg. F. 
Since many industrial 


1. Should increased hot strength be 


| gained at the cost of some ductility? 


2. What is the minimum usable 
“creep strength” required for a typical 


| furnace part? 


3. What are the economies in- 


| volyed—in other words, how much 


are the users of high allow cast parts 
willing to pay for increased hot 


| strength? 


Mr. Matthews revealed that a start 
in this direction has been made by the 


| National Alloy Division of the Blaw- 
| Knox Co., 


another member of the 
Alloy Casting Institute, in its recently 


| developed NA22H alloy, which con- 
| tains 27 percent chromium, 50 percent 
| nickel, and 5 percent tungsten. How- 
| ever, the Alloy Casting Institute has 


authorized a research project at Bat- 
telle to develop an alloy for service 
above 2,000 deg. F., with strength 
characteristics similar to NA22H, but 


Navy Study on Rust 


| Preventives 


During World War II, when metal 


_ parts for ships often were exposed to 
| the elements for months before final 


| assembly, an excellent rust-preventive 


was produced for the Navy by the 
Bakelite Corp. Now termed a “wash 
primer,” the substance could be 
quickly applied with a brush or paint 
spray, and provide protection for 
months, or even years. It also made 
an ideal paint undercoat for ships’ 
hulls. When used with conventional 
paints, the finish lasted 100 percent 
longer, was both durable and adhesive, 
and wouldn’t chip or crack. But no- 
body knew exactly why. To find out 
more about such metal protectors, the 
Navy has recently announced an ex- 
haustive study to be undertaken jointly 
with Brooklyn Polytechnic Institute 
and Rutgers University. —End 
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INDUSTRIAL USERS 

know there’s never a question 
about UNIFORMITY with Esso Pe- 
troleum Solvents. Exacting mod- 
ern refining methods give Esso 
Solvents closely controlled uni- 
formity for better processing. 


YOU GET ALL 6 OF THESE 
IMPORTANT FEATURES 
WITH ESSO SOLVENTS 


1, Uniformity — made in modern refin- 
eries from carefully selected crude oil 
sources. 

2. Economy —- A storage facility near 
you for low freight cost and quick de- 
livery. 

3. Controlled evaporation — available 
in a wide range of evaporation rates 
with precise characteristics to meet 
your requirements. 

4. Solvency Esso aliphatics and 
Solvesso aromatics cover both high 
and low solvency ranges. 

5. Modern handling methods —. sepa- 
rate tank storage, pumping lines, tank 
cars and trucks, are used throughout 
in all Esso Solvent handling operations. 
6. Multi-storage availability — Water 
terminals in industrial centers. 


Esso Solvents: 
Wa-Vatohilii a amelale, 
fo f=¥ol-Valoro) oliIha 


ahd aimedelabigeliizte 


alielammeleloliia es 


PETROLEUM 
SOLVENTS 


SOLD IN: Maine, N. H., Vi., Moss., . 1., Conn., 
» ¥., N. J, Po., Dol., Md., 0. C., Va., W. Ve., 
N. C., & C., Tenn., Ark., Le. 


ESSO STANDARD OIL COMPANY 
Boston, Mass. — New York, N. Y. — Elizabeth, N. J. 
Philadeiphia, Pa, — Baltimore, Md. — Richmond, Va. 
Charleston, W. Va.—Charlotte, N. C.—Columbie, $. C, 
Memphis, Tenn.—Naw Orleons, Le. 
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Motor — Standard NEMA con- 
struction. Short motor shaft ex- 
tension and conservative impeller 
loads assure operation below first 
critical speed of rotor assembly. 
Baseplate—heavy welded steel 
for rigidity and accurate align- 
ment. 


Shaft Packing -—— Nonfer- 
rous, cast construction. No 
mechanical contact be- 
tween. statiorary and rotat- 
ing parts. Backplote — 
cast iron, bolts with dowel 
fit to baseplate. 


Spacer Disc 





Impeller—Shrouded, single- 
piewe, heat-treated, cast- 
aluminum alloy construc- 
tion. Statically and 
dynamically balanced. Over- 
speeded to 20% above 
maximum operating speed 
before assembly. 


Shaft Nut 


Volute Casing —Cast- 
iron construction. Bolts 
with dowel fit to back- 
plate. Twenty-four casing 
positions available in either 
direction of rotation. 


Sewing home and industry: AMERICAN-STANDARD © AMERICAN BLOWER 


September 1953—Cuemicat ENGINEERING 











Designed for 


EFFICIENCY 


Built for 
compressors DEPENDABILITY 


American Blower Single Stage Centrifugal 
Compressors offer several outstanding de- 
sign features. 

For example, the improved scroll design 
and deep diffuser passage efficiently con- 
vert velocity energy into pressure. Laby- 
rinth annulus packing minimizes recircula- 
tion of gas around impeller inlet. Aerody- 
namic design of impeller blade inlets results 
in high efficiencies and dependable perform- 


ance. 


Before shipment, each compressor is thor- 
oughly tested in accordance with A.S.M.E. 


Power Test Code for Centrifugal Compres- 
sors and Exhausters. 


American Blower single stage units are 
available in sizes from 30 to 600 HP with 
pressures from 11/, to 334 lbs. For technical 
data consult the nearest American Blower 
Branch Office or write us for Bulletin 109. 


Whether you need equipment for heating, cooling, ventilat- 
ing, air conditioning, vapor absorption, fume removal, dust 
collecting, mechanical draft, heat transfer or smooth power 
transmission thru Gyrol Fluid Drives —~ American Blower 
manufactures a complete line of products to meet your 
requirements. Helpful technical literature is available on 
each product. 


AMERICAN @ BLOWER 


Suction Cover—Cast-iron Annulus Packing —Per- AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 


suction cover forms outer mits accurate alignment 
wal at diluer ween wih Gaus ‘betee CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
and bolts with dowel fit sembly. inlet Nozzle —-Pro- Division of Amorican Radiator & Standard Sanitary Corporation 
to volute casing. vides uniform gas distri- 
bution. Flanged for stand- 
ard pipe connections. 


CHURCH SEATS & WALL TILE © DETROIT CONTROLS © KEWANEE BOILERS © ROSS EXCHANGERS 
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Nie in 0 Mowe 


Men of the month: 





Albert E. Forster and Anson B. Nixon 


For Hercules—eighth-ranking chem- 
ical company—a new chairman and a new 
president, each with ambitious plans. 


New strength for Hercules: that’s the dominant impres- 
sion anyone takes away from a visit with this company’s 
new top officers, Anson B. Nixon, named board chairman 
in June and Albert E. Forster, named president in April. 

Nixon’s association with Hercules is only two years 
younger than the company itself. Hercules began business 
in 1913 and in 1915, a 25-year-old chemical engineer from 
Purdue got a job as chemist at the Kenvil, N. J., plant. 
Thirty-eight years later, up through research and produc- 
tion and by way of naval stores and cellulose products, he 
has become the company’s top officer. 

Forster, the son of a railroad engineering executive, was 
born in Cuernavaca, Mexico, his parents’ temporary resi- 
dence during a railroad construction job. He is a mining 
engineer from Stanford. Except for a stint of engineering 
practice in Brazil between 1930 and 1934, he’s been with 
Hercules since 1925. 

Hercules, eighth-ranking chemical company (sales about 
$200 million) is divided into six operating departments: 
cellulose products, explosives, naval stores, paper makers 
chemical, synthetics and Virginia cellulose. ‘The business 
breakdown is roughly 20 percent explosives, 40 percent 
resins and 40 percent cellulosics. 

Since World War II, the company has upped its plant 
investment a total of $80 million thanks to a vigorous pro- 
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gram of diversification backed up by a strong research and 
development team championed by former president (now 
board member) Charles A. Higgins. As Forster points out, 
this diversification shows up in the fact that right now no 
single Hercules product provides more than 15 percent 
of total sales. To beef up the expansion program, this 
year Hercules is putting about $12 million into construc- 
tion, roughly the same investment that went into new 
plants last year. 

Probably the most newsworthy part of this expansion is 
the new phenol-from-cumene plant which will be on stream 
about the third quarter of 1954 at Gibbstown, N. J. 

Another development Nixon and Forster have reason 
to be proud of, is the new biology lab at Hercules experi- 
ment station near Wilmington. The laboratory's staff will 
carry out applied research on insecticides, fungicides, herbi- 
cides and defoliants. In effect, the lab represents a tribute 
to the outstanding success of toxaphene and a straight- 
forward approach to finding new and better toxaphenes. 

Among the experts, Hercules research and development 
staffs are rated with the finest, one reason why Hercules 
recruiters are having no trouble filling their quotas of 
engineering and other technical graduates. 

Another reason is the fact that Nixon, Forster and other 
executives. at Hercules believe in giving young technical 
people early and heavy responsibility. As an example of 
the way in which this “informal in-service training pro- 
gram” works out in practice, Nixon cites the company’s 
World War II experience. 

Two years after Pearl Harbor, Hercules had to design 
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Photos courtesy Frits W. Glitech & Sons, Inc, 


TURBOGRID... 


the distillation tray that makes 
the bubble-cap tray obsolete 


50 Turbogrid columns in service and as many more 
under construction prove that— 

Turbogrids save money and really deliver 
Turbogrid trays save as much as 50% of the cost of 
new column construction. 

At nominal cost, tray replacement with Turbogrids 
may even double the capacity of an existing 
column . . . without loss in product separation. 

Ease of control and lower maintenance costs pay 
additional dividends. 

Turbogrids are available from accredited 
contractors. We invite your inquiries. 

Visit us at the San Francisco AIChE meeting in 


‘September. 


SHELL 


DEVELOPMENT 
COMPANY 


50 WEST SOTH STREET © NEW YORK 20, NEW YORK 
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acids... gases... hot liquids... 

SOLVE YOUR SPECIAL 
PACKING 

PROBLEMS... ViITH JOHN CRANE 


lohipleh lane 


ZOE CORROSION-FREE PACKING SERVICE 
IN PUMPS AND VALVES.... 


You can effectively handle any corrosive liquid or gas by re- 
packing your valves and pumps with ‘John Crane’ Chemlon 
“C-V” Rings. Molded from the remarkable material, Teflon, 
“John Crane’’ Chemlon “‘C-V’’ Rings are impervious to almost 
every known chemical substance. They withstand extreme 
temperatures from —94° to +482°F—have extremely low fric- 
tion coefficient. ‘‘Breakout”’ friction is only slightly higher than 
that of running friction. Special cross sectional design affords 
positive sealing at practically finger-tight gland pressure. 


To bring you all the important advantages of Teflon for 
your particular sealing problem or application, “John Crane’”’ 
has developed a complete line of Chemlon “C-V” : 
Rings and male and female adapters. If you have 
special requirements, additional sizes can be 
molded to fit your stuffing box dimensions. 


“John Crane's” illustrated booklet “The Best in Teflon” contains extensive 
infermotion on @ wide variety of Chemlon Products. Send for your free 
copy. Crane Packing Co,, 1809 Belle Plaine Ave., Chicago 13, ill. 





| NAMEs IN THE News, cont. . . 


| and operate four munifions plants for 
| the government. Employment shot up 
| from 6,000 to 40,000 in those 24 
| months. Yet the company had no 


trouble at all in moving key personnel 


| into key jobs and adequately staffing 


its considerable operations. 

The real underlying reason for Her- 
cules’ chain of successes is succinctly 
put by Nixon: 

“At Hercules, we have a fundamen- 
tal policy which is summed up by the 
rather innocent words, the Hercules 
family. This is an informal program 
of personnel relations, wherein the 
problems and rights of the individual 
are never lost sight of. It is a policy 
so well carried out companywise that 
Hercules personnel relations are inva- 
tiably the first reason given by virtu- 
ally every employee for his desire to be 
and remain a Herculite.” 

Obivously Nixon and Forster them- 
selves are two of the best living exam- 
ples of this. 


Kurt Wendt W. R. Marshall 


Kurt F. Wendt. Dean of University 
of Wisconsin College of Engineer- 
ing. Teaching there since 1927. His 
successor as associate director of 
Wisconsin Engineering Experiment 
Station: William R. Marshall, Jr., 
a member of the faculty since 1947. 
Previously with experimental sta- 
tion of Du Pont. 


John H. Hilldring. Senior vice presi- 
dent, General Aniline & Film Corp. 
Previously a consultant on foreign 
trade and since 1950 general man- 
ager of foreign operations. 


Edward M. Redding. Director of re- 
search, Sharples Corp. Research 
Laboratories. Formerly with Charles 
F. Kettering Foundation. 


Jack R. Fraser. Chief petroleum en- 
gineer, Texas Eastern Production 
Corp., Houston, Tex. Joined com- 
pany in 1951. Most recently di- 
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vision engineer. Previously with 
Shell Oil Co. University of Pitts- 
burgh graduate. 


Wilbur A. Lazier. Vice president 
and technical director of Sprague 
Electric Co. Formerly with Du 
Pont experimental station, South- 
em Research Institute, and most 
recently director of chemical re- 
search and development for Chas. 
Pfizer & Co. New vice president 
in charge of sales: Neal W. Welch, 
with company since 1932. For- 
merly sales administrator and most 
recently director of sales.. Preston 
Robinson, former head of the re- 
search and engineering dept. and 
a member of the board of directors, 


continues to serve the company as | 


consulting engineer. 


Wilbur A. Lazier Anson B. Nixon 

Anson B. Nixon. From vice president 
to chairman of the board of Her- 
cules Powder Co. succeeding 
Charles A. Higgins, who resigned 
as chairman of the board and mem- 
ber of the finance committee. Al- 
bert E. Forster, president of the 
company, replaces Mr. Higgins on 
the finance committee. 


Eric J. Hewitt. Vice president, Evans 
Research and Development Corp. 
Continues as administrative and re- 
search director of the laboratories. 


James L. Naylor. From assistant 
manager to manager, dyestuff dept., 
Calco Chemical Div., American 
Cyanamid Co. With company 
since 1929. 


David C. Colebaugh, Jr. Trans- 
ferred to Chicago sales staff, in- 
dustrial chemical sales division, 
West Virginia Pulp and Paper Co. 
Formerly a research chemist at 
company’s Nuchar Research Labo- 
ratory in Tyrone, Pa. With com- 
pany since 1945. 


Harold E. Huber. New member of 
technical sales dept., Votator Di- 


Here’s a **Q” on... 


With PQ® Silicate (reacted with an acidic 
chemical) as a coagulant aid, your water 
treating equipment delivers clearer, spar- 
kling water. The activated silica sol pro- 
duces large, strong floc which enmeshes 
suspended materials and settles rapidly. 
PQ’s Activated Silica Sol Processes are 
equally effective and economical for treat- 
ing waste waters. Ask for helpful file, 
“Soluble Silicates for Coagulation and 





Corrosion Control.” 


PHILADELPHIA QUARTZ CO. 
1125 Public Ledger Bldg., Phila. 6, Pa 


TANKS 


and wessels 
ailohm lac 


CORRECT 


in design 
Established 1854 


m 1 :) § ae I 
MIG. CO. ul Li 


NEWNAN 








PQ Silicates of Soda 
METSO ® DETERGENTS 


@ Whatever your needs in pressure 
vessels—gas storage tanks, pressure 
spheres, —. cylinders, bubble 
towers, gas scrubbers, etc.—you can 
depend on Cole for tanks that are 
correct in design and permanently leak- 
proof at the welded or riveted joints. 
We also design and fabricate ele- 
vated tanks, acid tanks, dye vats, di- 
gestors, standpipes, storage tanks, etc. 
em for latest Cole catalog—” Tank 
a 








On eeu: 
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@ In thousands of installations, Cyclotherm Steam 

tors set new standards for performance and 
economy. Exclusive Cyclotherm flame control produces 
66% more power per sq. ft. of heating surface than 


NAMES IN THE News, cont. . . 


vision, Girdler Co. Formerly chief 
process engineer of votator divi- 
sion. Prior to joining Girdler in 
1943 was with Standard Oil Co. 


of Indiana. 


John J. Grebe. Director of nuclear re- 


search and development, Dow 
Chemical Co. With company since 
1924 and formerly director of 
physical research laboratory. Most 
recently a research counselor head- 
ing company’s work in Dow-De- 
troit Edison project on the devel- 
opment of a nuclear reactor to pro- 
duce power. 


competitive type boilers and requires only 3 sq. ft. of 
heating surface per Boiler Horsepower . . . saving up 
to % on installation space. 


N Guaranteed 80%, efficiency 
“Complete on arrival. 4 easy connections 
‘ Fully evtomatic 
“Full power operation in 15 minutes 
Generators are designed for 18 


trade wime Write for tree catoleg today. Dept. 30 
John J. Grebe _ Joh B, Calkin 


John B. Calkin. Assistant to the presi- 
dent and director of market re- 
search, Foster D. Snell, Inc. For- 
merly director of dept. of industrial 
cooperation of U. of Maine and 
secretary to the U. of Maine pulp 
and paper foundation. An authority 
on the chemistry of pulp and paper 
and cellulose. 





William L. Evers. Assistant. manager 
in charge of plastics division, Sum- 
mit, N. J., research laboratories of 
Celanese Corp. of America. For- 
merly with Rayonier Corp. and 
Rohm & Haas Co. Other appoint- 
ments: Walter D. Paist, head of ap- 
plications research sections of plas- 
tics division. With company since 

ol 1941. Richard E. Davis, head of 

OST plastics division’s polymer research 


section. With company since 1946. 





Spray Nozzles alone can often materially 
reduce spraying costs, Spraying Systems Co. 
has proved this again and again. Write for 
Catalogs 22 and 23 . . . and see for yourself. 


alice eee elena amine oedema ol 

SPRAYING SYSTEMS CO. 

3275 Randolph Street °* Bellwood, Illinois 

C) Send me Catalog No. 22 C] Send me Catalog No. 23. 
BE 
Company Nome. 














Lawrence Lynn, head of Plastics 
division process engineering section. 
With company since 1949 and a 
graduate of Texas A. & M. and 
Columbia. 


Frank C. Cleary. From manager for 
Canada to director of British Com- 
monwealth and Far Eastern oper- 
ations for Warner-Hudnut, Inc. 
Other changes: Robert H. Gleck- 
net, from manager for Mexico to 
director of Latin American opera- 
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TYPE CP—Totally-enclosed Fan- 


Protected Type Motors 
solve tough production =|-——**" 
prablemns 


Do you need motors to operate under 
severe conditions? If you do—you can 
solve your problem easily with Wagner’s 


complete line of protected type motors, TYPE HP-=Bxnlest é teed 
frame. 1 to 250 hp. 





They are specifically designed for use 
wherever EXTRA protection is demanded 
—for bearings or windings... against 
corrosive vapors or abrasive dusts... 
in explosive atmospheres or in exposed 
outdoor locations. 





In their specific applications, each of these 
Wagner Motors assures complete protec- 
tion of vital parts. Wagner Motors are 
backed by more than sixty years of motor 
building experience. 





* * * 


A Wagner engineer will be glad to help 
you select the correct motor for your 
specific application. Consult the nearest 
of our 32 branch offices, or write for Bulle- 


tin MU-185 for complete information. 


TYPE JP—Explosion-proof. Cast 
iron frame. 2 te 250 hp. 


- 





TYPE RP—Drip-proof. Steel TYPE XP—Splash-proof. Cast TYPE TP—Totally-enclosed, non- 
frame. Y% to 400 hp. iron frame. ¥% to 200 hp. ventilated. Ys to 15 hp. 














WAGNER ELECTRIC CORPORATION 
6407 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


ELECTRI< 


AUTOMOT 


BRANCHES IN 32 PRINCIPAL CITIES 
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TOPPING for FLOORS » WALLS 
ACID HOLDING TANKS - WASTE 
DISPOSAL SYSTEMS, ETC. 


THE CEILCOTE COMPANY 
4832 Ridge Road, Cleveland 9, Ohio 


Send for technical data 
on its application, corrosion 
resistance properties 














WHAT’S YOUR 


RINDING 
PROBLEM ? 


If you're wondering how to 
crush, granulate, or pulverize 
some kind of material, may- 
be the same kind of a job or 
a similar one is already being 
done with our machines. 
Then the answer to your 
question is easy. 

However, you may have an 
entirely new grinding prob- 
lem. If so, we'd like to find 
the answer in our research 
and testing laboratori¢s. 


The functions of these lab- 
oratories are to conduct and 
evaluate pilot tests on ma- 
terials in behalf of proces- 
sors; to make short production 
runs on commercial-size ma- 
chines; to develop and adapt 
machines for heretofore un- 
tried processess. 

You are invited to com- 
municate with us. Our knowl- 
edge and facilities may be of 
great value to you. 


THE BAUER BROS. CO. 


1726 SHERDIAN AVE. + SPRINGFIELD, OHIO 
Established 1878 
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tions; Paul R. van der Stricht, di- 
rector of European operations, 
former secretary of Heyden Chemi- 
cal Co. and president of Heyden 
Export Corp. 


Paul A. Coffman. Vice president of 
Omega Machine Co. With com- 
pany since 1934, he is also a di- 
rector and chief engineer. 


Ralph R. Newgquist. President and 
general manager of Roots-Conners- 
ville blower division, Dresser Indus- 
tries, Inc. Division’s vice president 
in charge of sales since 1946 and ex- 
ecutive vice president since 1951, 
Mr. Newquist was formerly man- 
ager of Washington, D.C. office of 
Allis-Chalmers Mfg. Co. 


R. M. Junker. Manager of tank lining 
and industrial roll sales departments 
in Goodyear Tire & Rubber Co.'s 
industrial products division. With 
company. since 1942 and a graduate 
of Columbia. 


William C. Dackis, Manager of proc- 
ess heat transfer sales dept., Trane 
Co. With dept. since 1947. Other 
appointments: James R. Whalen, 
manager of convector sales dept.; 
Ted W. Ernst, manager of coil 
sales dept.; and Lloyd E. Eater, to 
handle fluid cooler division of heat 
transfer sales dept. 


Westley J. Tuite. From Chicago dis- 
trict manager to general sales man- 
ager, W. H. Brady Co., Milwaukee. 
Other appointments: Fred C. 
Kluhsman, Chicago district repre- 
sentative; Joseph I. Stone, from east- 
ern district representative to eastern 
district manager; and Paul J. Leon- 
ard, new mideastern district rep- 
resentative. 


C. R. Lockard. Manager of Sprout, 
Waldron & Co., Inc. of Calif. For- 
merly home office sales manager. 
With company over 40 years. 


Curtis G. Cortelyou. Manager, Gen- 
exal Petroleum Corp.’s new Fern- 
dale, Wash., refinery. New chief 
engineer: V. M. Stanich. Mr. Cor- 
telyou, with company since 1938, 
has been job engineer, project en- 
gineer, and chief design engineer in 
engineering dept. Mr. Stanich 
joined the company in 1937 and has 


September 1953—Cuemicat ENGINEERING 











engineer and refinery engineer. 





of manufacturing, General Petro- 
leum Co, With company since 1924 
and since 1947 director of Socony- 
Vacuum’s research and develop- 
ment laboratories. 


Amold R. Beinstein. From assistant 
general sales manager of chemical 
division to assistant to president, 
Publicker Industries. Formerly with 
Continental Distilling Corp. 


sales staff, United States Steel Sup- 


With company since 1936 was for- 
merly manager of market develop- 
ment division. 


Robert W. Colby. Director of agri- 
cultural research for Dow Chemical 
Co.’s Texas division. With Dow’s 
Midland laboratory since 1951. 
Graduate of U. of Illinois and 
Washington State College. 


Floyd V. Snodgrass. Former general 
manager, Nordstrom valve division, 
now to supervise production and op- 
perations of Rockwell Manufactur- 
ing Co.’s plants at Oakland and 
Sulphur Springs. New general man- 
ager of Oakland: W. D. Willes, 
former general manager of com- 
pany’s Barberton, O., plant. New 
general manager at Barberton: W. 
T. Gettig, former works manager 
of Edward Valves. 


Luther Evans. Elected to board of di- 
rectors, Dowell Inc. replacing Wil- 
liam R. Veazey who has retired, 
Mr. Evans is director of industrial 





Texas division. 


Linton E. Simerl. Chief, packaging 
development section, Olin cello- 
phane division, Olin Industries, Inc. 
Formerly supervisor of process engi- 
neering dept. of Marathon Corp. 





Co., Brown Co., Mead Corp. and 


dept.: Arthur H. Landrock, previ- 
ously with Continental Can Corp. 





Cameron Machkenzie. Branch man- 
ager, dyestuff dept. of Boston dis- 
trict office, Calco Chemical Divi- 
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been lubrication engineer, chemical | 


Thomas P. Simpson. Assistant director | 


Canute R. Olsen. Manager of general | 


ply Division of U.S. Steel Corp. | 


relations of Dow Chemical Co.’s | 


and previously with St. Joe Paper | 


Dow Chemical Corp. New senioz | 
packaging technologist in same | 

















high-precision thermistors 
| by BENDIX-FRIEZ 


As temperature measuring elements and 
liquid level sensors, these temperature 
responsive resistors are the best you can buy. 
In standard or special types, their high-pre- 
cision manufacture makes them precisely 
right for your job when it comes to resistance 
values, size, temperature coefficient, mount- 
ings and quality. Ask us about applications. 






























STANDARD TYPES FOR IMMEDIATE DELIVERY 
Size (inches) @ +30°C. @ 0°C. @ —HN°C, 
140x.75 45.0 ohms 86 ohms 194 ohms 
040x1.5 12,2500hms 26,200 ohms 65,340 ohms 
“18x15 35,000 ohms 82,290 ohms 229,600 ohms 













































Write for details, 


FRIEZ INSTRUMENT DIVISION of. ., 


1418 Taylor Avenue, BALTIMORE 4, MARYLAND 


Sales: Bendix International Division 
Fifth Avenue, New York 11, N. Y. 
















PERT “hehe Pe is me oe ag’ ee si 69 latent napus 
a a Yer ees te pee - er ok oe 


PUMPS 7,500, 15,000 or 30,000 psi working pressure 

@ made possible by the interchange of piston and 

IN ONE cylinder assemblies in the same pump frame 
eS - » 4 
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sion, American Cyanamid Co., and 
Robert P. Wood, branch manager 
of Providence district office. 


Richard D. Weinland. From vice 
president and director of Continen- 
tal Overseas Corp. to general man- 
ager of purchases for Continental 


Can Co. 


John C. Ringland. Manager, Sterling 
Electric Motors’ Rochester office. 
Formerly with Svlvania Electrical 


Corp. 


James H. Wiegand. Assistant chair- 
man, dept. of chemistry and chemi- 
cal engineering, Southwest Research 
Institute. An authoity on double- 
base solid propellants for rockets 
and guided missiles, Dr. Wiegand 
will be concerned with Institute’s 
program in fields of high energy 
materials. Formerly with Du Pont, 
Army Ordnance Dept., Ballistics 
Research Laboratory and Naval 
Ordnance Test Station. 





. H. Hayner. New member of Kaiser 
Engineers and manager of firm’s 
atomic energy division. Formerly 





with U.S. Atomic Energy Com- 
NOW FA § TER SERV | C | Saels mission. His assistant manager: 


bia ° P. D. Bush. 
.a0] o} of:¥ am Mialials Mol am Clelole Mt wal a-3e 
| Roy Rumbaugh. Director of sales en- 
gineering, Klem Chemicals, Inc., 
Dearborn, Mich. Formerly with 
Ford Motor Co. 


John G. Staudt. Elected to board of 
directors of Brazos Oil and Gas Co., 
Dow Chemical Co. subsidiary. Mr. 
Staudt, is executive vice president of 
Dowell Inc., has been with Dowell 
since 1932, 





William C. Giegold. Supervisor of 
manufacturing engineering, phen- 
olic products plant, chemical di- 
vision, General Electric Co. Joined 
company in 1947. Formerly proc- 
ess engineer. of company’s alkyd 
resin plants at Schenectady and 
Anaheim, Calif. Georgia Tech 
graduate. 


. I, Gilbertson. Director, Murray Hill 
(N. J.) laboratories, Air Reduction 
Co., Inc. Formerly administrative 
Coverings | manager. With company since 
1946. Previously with Carbide & 
Carbon Corp., Columbia, and State 


Anti-corrosive 
Linings and 
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depression 


Corporation research and engineering facility is an 
entity of common sense. These handsome build- 
ings were designed to accommodate expansion 


A gully ran smack through the center of the site 
for Allied Chemical & Dye Corporation’s new 
Nitrogen’Division research and engineering labo- 


ratory at Hopewell, Virginia. It could have posed a 
bothersome problem, costly in time, materials and 
labor. 

Instead, Wigton-Abbott Corporation—who were 
selected to plan and construct the new buildings— 
incorporated the natural depression into the over- 
all design. The topographical dip was put to work 
—as a sheltered, convenient and useful parking lot 
for vehicles, semi-concealed from the view of the 
general public. 


without interruption of any of the present services. 
Modern design—inside and out—means that only 
the cornerstone will betray the age of the original 
buildings. 

Leading American business organizations in 
many different fields of industry have relied on 
Wigton-Abbott for practical, sensible, efficient de- 
sign and construction services during the past 29 
years. Should you, too, be in need of any or all ot 
these services, your inquiry is invited. We have a 


little booklet called “Packaged Plant Construction” 
which tells about our organization. Why not send 
for a copy? 


No moral to the story. It wasn’t genius, just com- 
mon sense, to turn a liability into an asset. What is 
significant is that the entire Allied Chemical & Dye 





Services 
for the Process 
Engineering Field 


Design and construction 


mies” 1 Widton -Abbott Corporation 


Process design from 


client's flow sheet FOUNDED 1924 


* Main Offices: Plainfield, N: J. 
Development of new Process anil Plant Designers... Engineers. . . Contractors 
process 

* 

Economic surveys and 
analyses 





* 
Conversion of existing 
facilities 








Cremicat ENcINEERING—September 1953 





What It's Like In A 
Bubble Tower... 


MERIAM 


MANOMETERS 
Reveal 


+Front and back views of an 
instrumentation cell indicate 
the exhaustive studies 





As part of a series of critical tests in bubble 
tray development, at the C F Braun & Co 
Research Center, these Meriam Manometers 
secure the following vital information: 

1. Pressure differential across bubble trays. 
2. Depth of liquid on individual trays. 

If you require primary standards of measure- 
ment for pressure or flow of liquids or gases, 
there is a Meriam Instrument to do the job 
accurately, quickly and at low cost. We shall 
be glad to share our more than 40 years of 

rience in instrumentation with you. 


expe 
for Catalog C-12, 
THE MERIAM INSTRUMENT CO. 


10916 Madison Avenue . Cleveland 2, Ohio 
WESTERN DIVISION: 4760 E. OLYMPIC BLVD., LOS ANGELES 22, CALIF. 
tN CANADA: PEACOCK BROS., LTD., MONTREAL 


5 TAM 
niliuments 


ESTABLISHED 1911 
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College of Washington. Other 
changes: G. B. Carpenter, from 
manager of chemical division at 
Murray Hill laboratories to manager 
of development staff in New York; 
A. Muller, from manager of metal- 
lurgical division to director of 
metallurgical research; and B. C. 
Redmon, director of chemical re- 
search, formerly with U. S. In- 
dustrial Chemicals. 


Robert H. Jones. Technical director 
of Puritan Chemical Co., Atlanta, 
Ga. Also head of research and de- 

| velopment laboratory. Previously 

| with Stauffer Chemical Co. and 
| Standard Oil Development Co. 





Graduate of Illinois and Wisconsin. 


Henry S. Curtis. Manager of produc- 
tion and engineering of Diamond 
Alkali Organic Chemical Division, 
Inc. Previously with Westvaco 
Chemical Div. of Food Machinery 
and Chemical Corp. Glenn L. 
Martin Co., and United States Rub- 
ber Co. 


Louis G. Smith. Manager of engi- 
neering, chemicals dept., Quaker 
Oats Co. 


De France Clarke, Jr. Product man- 
ager for fine chemicals, Carbide and 
Carbon Chemicals Co., division of 
Union Carbide and Carbon Corp. 
Joined company in 1940. 


Ralph Moulton. Head of new depart- 
ment of chemical engineering, col- 
lege of engineering, University of 
Washington. 


Henry H. Storch. Chief, synthetic 
liquid fuels branch of Bureau of 
Mines, Dept. of Interior. With 
Bureau of Mines since 1928. For- 
merly chief of fuels technology di- 
vision of Bureau’s Region VIII at 
Pittsburgh, Pa. Previously with Na- 
tional Bureau of Standards, West 
End Chemical Co., and Roessler 
and Hasslacher Chemical Co. 


Roger W. Hess. Chemical engineer 
with Enzinger Union Corp., 
Angola, N. Y. 


Joseph Rabatin and Henry Theisen. 
Chemical engineers in the process 
development section of eastern re- 





search division of Stauffer Chemical 
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Co. at Chauncey, N. Y. Mr. Raba- 
tin was formerly with General 
Chemical Co. and Mr. Theisen with 
Standard Oil of Calif. 


Lincoln B. Crosby. Manager of Mon- 
santo Chemical Co.’s plastic di- 
vision, Springfield, Mass. His suc- 
cessor as general manufacturing 
superintendent of plant’s Saflex, 
Vuepak and sheet departments: 
Allen G, Erdman. Mr. Crosby, 
who replaces Robert M. Morris now 
production manager of company’s 
organic chemicals division in St. 
Louis, joined the plastics division in 
1939 and has been general manu- 
facturing superintendent since 1948. 
Mr. Erdman, formerly with Oak 
Ridge National Laboratories, be- 
came operating superintendent of 
plastics division’s production depart- 
ment in 1947 and since 1951 gen- 
eral superintendent in charge of 
transportation and materials. 


Clarence V. Reichelt. Assistant di- 
rector of engineering, Chas. Pfizer & 
Co., Inc. Formerly head of engi- 
neering dept. at company’s Vigo 
plant in Terre Haute, Ind. His suc- 
cessor: Gerald L. Eble, previously 
with War Dept.’s Wabash River 
Ordnance Works. 


Walter E. Gunnerson. Vice president 
in charge of sales, Anderson Bros. 
Mfg. Co. With company 27 years 
and formerly sales manager and 
chief engineer. 


L, H. Howland, manager of synthetic 
rubber development; P. M. Elliott, 
manager of plastics development; 
and F. L. Holbrook, manager of 
rubber chemicals development. 


E. C, Clark. Director of operations, 
Air Reduction Sales Co. Formerly 
assistant director of research and 
engineering dept. Other changes: 
L. B. Dobbins, from works manager 
of Airco’s liquid oxygen plant at 
Butler, Pa., to manager of plant 


engineering, New York, replacing | 


R. E. Lenhard, now vice president | 
in charge of manufacturing, Ohio 
Chemical and Surgical Equipment 
division of Air Reduction. 


James H. Lum. Director of develop- | 
ment for Monsanto Chemical Co.’s | 


organic chemicals division. With 


company since 1936 and formerly | 
development manager of phosphate | 
division. Previously managing di- | 


SEND FOR PSC 


BUBBLE CAP BULLETIN 21 


Largest Compilation of Engineering Data. 
Lists 200 Styles Furnished Without Die Cost. 


This standard reference contains complete ed in Bulletin 21 are furnished promptly, 
specification information for over 200 without die cost, and in any alloy to meet 
standard styles of bubble caps and risers. your coking or corrosion problems, Special 
Also drawings for use in determining caps gladly designed; 
methods of tray assembly. All styles list- write as to your needs, 


THE PRESSED STEEL CO., 707 N. Penna. Ave., Wilkes-Barre, Pa. 











EPPENBACH 
EQUIPMENT 


MIXING AND 
HOMOGENIZING EQUIPMENT 
FOR VACUUM OR 
PRESSURE OPERATION 
WITH THE 


EPPENBACH 
“AGI MIXER" 


Affording advantages of 
paddle mixing and high 


speed homogenizing in one 
compact installation. 


The “Agi” mixer produces uniform, finely homogenized blends 
mix: 
in « sy po HF nome.» _ ors MANUFACTURED 
sotating. double motion paddles fitted with IN ANY STYLE 
higl. high shear H i 
OR SIZE 
TO FIT YOUR 
REQUIREMENTS 
furnished 
pose my Write for Circular 403 and additional information, 


ADMIRAL TOOL & DIE CO., INC. 


45-10 VERNON BLVD., LONG ISLAND CITY 1, NEW YORK 
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AUTO-LITE INSTALLS 
RANDOLPH AUTOMATIC 
FIRE KILLING SYSTEM 


A dip tank with conveyor and bake oven 
operation at the Auto-Lite plant in Bay 
City, Michigan, presented an unusual 
and worrisome fire hazard until solved 
by Randolph fire-prevention specialists, 














The Randolph automatic electric system 
shown, not only detects and extinguishes 
any fire that might occur in the unit, but 
also sounds the alarm and shuts down 


the conveyor, 


Kills Fire, Sounds Alarm 


and Shuts Down Machinery 


As in the Auto-Lite installation, 
Randolph Systems, in addition 
to automatically killing the 
toughest fires in split seconds, can 
also be equipped with duct and 
door closers, motor, fan and ma- 
chinery shut-offs, warning alarms 
and other auxiliary safety de- 
vices, Systems are designed for 
both local application or total 
room: flooding and are ideal for 
dip tanks, baking ovens, spray 
booths and hundreds of other 
applications. 


Twin Randolph CO2 Cylinders 
deliver 100 pounds of power- 
ful Carbon Dioxide in less than 
20 seconds. 


Photo above shows Randolph Extinguisher Nozzles 
spaced for complete coveroge of dip tank ond 
conveyor hazard, 


Free Catalog and Engineering Service Available Without Cost 


Randolph’s FIRE HAZARD INDEX gives correct equipment and meth- 
ods for protection against 590 typical fire hazards. Write for your free copy 
today. Address: Randolph Laboratories, Inc., 2 E. Kinzie St., Chicago 11, Ill. 


Randolph's FIRE HAZARD INDEX gives correct equipment and meth- 
ods for protection against 590 typical fire hazards. Write for your free copy 
today. Address: Randolph Laboratories, Inc., 10 E. Kinzie St., Chicago 11, Ill. 
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rector of Monsanto’s Australian 
subsidiary and executive director of 
the Clinton National Laboratories 
at Oak Ridge. 


John R. Hoover. President of B. F. 
Goodrich Chemical Co. has been 
elected a director of the Manufac- 
turing Chemists’ Association. 


Frank Row. Southern regional man- 
ager, liquefied gas products division 
of A. O. Smith Corp. New north- 
ern regional manager: J. P. Parker. 


Eric R. Braun. From director of en- 
gineering division, Merck & Co., 
to assistant to the vice president for 
operations. With company since 
1937. 


Robert C. Brumberger. Manager of 
chemical industry sales, Nuodex 
Products Co., Elizabeth, N. J. 


Jack W. Harris. City salesman, 
McEvoy Co. of Houston. Formerly 
assistant sales manager in charge of 
industrial valve division for Cam- 
eron Iron Works. Previously with 
Gulf Oil Corp. 


. W. Colgan. Maintenance super- 
visor for Monsanto Chemical Co.’s 
new phenol plant at Avon, Calif. 
Formerly construction project engi- 
neer for company’s organic chemi- 
cals division. 


Christian H. Aall. Director of devel- 
opment for Monsanto Chemical 
Co.’s phosphate division in St. 
Louis. Formerly assistant research 
director of phosphate division at 
Anniston, Ala. His replacement: 
Donald A. Roper, with company 
since 1938, most recently as assist- 
ant chief engineer at Anniston. 


J. R. Wood. From brand merchandis- 
ing manager to assistant field sales 
manager, Lever division, Lever 
Brothers Co. With company for 
23 years. 


H. E. Cotton. From general superin- 
tendent of Standard Oil Co.’s Cas- 
per, Wyo., refinery to manager of 
company’s Wood River, IIl., refin- 
ery succeeding G. F. Ordeman who 
has retired. Other promotions: L. 
H. Butterworth, from manager of 





FOR PETROLEUM PRODUCTS, CHEMICAL PROCESS LIQUIDS AND 
HIGH PRESSURE, HIGH TEMPERATURE WATER HANDLING 


CHARACTERISTICS 


Capacities: | up to 1000 gpm 


| 

| 

Operating | 
Heads: | up to 625 feet 

| 

| 

| 


Case Pressures: 


up to 400 psig 


Drives: | horizontal electric 
| motor is standard; 
| other types as required 


Material of | 
Construction: | liquid end can be of 
| any material suitable 
to intended service 


PACKING GLAND CONSTRUCTION | ~ 
TEMPERATURES TO 850° F. 


Daesigns TO CHOOSE FROM— 


MECHANICAL SHAFT 
SEAL CONSTRUCTION 


TEMPERATURES TO 250° F. 


FOR ALL YOUR HEAVY-DUTY, HIGH TEM- 
PERATURE PROCESS PUMPS, LOOK 
AT THESE 2 NEW PROVED DESIGNS 


PEERLESS PUMP DIVISION 


Buy These Standard Pumps for Those “Custom” Jobs FOOD MACHINERY AND CHEMICAL CORPORATION 
301 West Avenue 26, Los Angeles 31, California 


These rugged, center-line-mount pumps are avail- hows cad G6 auto al Sellenalnar aa 
able in a complete range of sizes. Peerless appli- describing Peerless Type PR and PRS Pumps. 
cation experience shows that up to 70% of refinery 
hot oil pump requirements can be met by these 
two Peerless pump designs. In addition to the COMPANY 
choice of either packing gland or mechanical 
shaft seal construction, features common to both 
pumps include: use of spacer type coupling to 

permit liquid end disassembly without disturbing ccudiianidniadsanditésiie nudes sea nahlidaleealanineen aati 
piping; oversize shafts; oil lubricated, heavy duty, Get All The Engineering Details! 

radial and thrust bearings; spot electric welded waste FOR NEW punanties giving compiles construction « de 
case and impeller-wear rings; end or top suction aan et 
design; extra low NPSH requirements. 


Mail coupon for descriptive bulletin today. f NT 
PEERLESS PUMP DIVISION [ Y 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Factories: Los Angeles, Calif. and Indianapolis, Indiana. 
Offices: New York; Atlanta; Chicago; St. Louis; Indianapolis; 
Phoenix; Fresno; Los Angeles; Tulsa; Dallas; Plainview 


and Lubbock, Texas; Albuquerque, New Mexico. 
Distributors in Principal Cities; Consult your Telephone Directory 


NAME 








ADDRESS 








ee | 
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LABORATORY 
PRECISION 


at Production Rates 


Batch mixing with laboratory precision is automatic 
with these Neptune Auto-Stop liquid meters. You 
simply push buttons to set the quantity of ingredients 
required by formula, open the valve, and the meters 
do the rest. They pay for themselves by eliminating 
spoilage, spillage, over-filling and the fuss and muss 
of gauge sticks, pails or batch tanks. 

The easy to read registers give you accurate, 
quick cost accounting figures too. The Auto-Stop is 
only one of many Neptune meters available for 
handling over a hundred industrial liquids—including 
water, syrups, brines, oils and many chemicals, 
Famous for simplicity, sustained accuracy, and low 
maintenance. Telephone or write our nearest branch 
for quick information. 

SEND FOR NEW BULLETIN 566-H .. 
... a gold mine of informa- 
tion that helps select the 
right meter for your process. 


WITH 


NE “?; E 
Apia 


MET. E-R 5 


NEPTUNE METER COMPANY 
50 West 50th St. * New York 20, N. Y. 


Branch Offices 
ATLANTA ° BOSTON ¢ CHICAGO 
DALLAS * DENVER * NO. KANSAS CITY, MO. 
LOS ANGELES * LOUISVILLE * PHILADELPHIA 
PORTLAND, ORE. ¢ SAN FRANCISCO 
Canadian Factory: TORONTO 14, ONT. 
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the operations and cost control divi- 
sion of the manufacturing dept. in 
Chicago to general superintendent 
at Casper; F. C. Smith, from super- 
intendent of the operations and 
cost control division to manager. 


C. M. Donahue and E. G. Sanner. 
Vice presidents, Mine Safety Appli- 
ances Co. Mr. Donahue, manager 
of the mining dept. and the inter- 
national division, has been with the 
company since 1927. Mr. Sanner, 
manager of manufacturing, has been 
with the company since 1920. He 
is also vice president and a director 
of Callery Chemical Co., an MSA 
subsidiary. 


E. K. Wilkens. General construction 
manager, Ebasco Services Inc. With 
company since 1922. 


Alfred T. Loeffler. Assistant vice pres- 
ident, chemical divisions, Food Ma- 
chinery and Chemical Corp. For- 
mer director of development of 
Monsanto Chemical Co.’s organic 
chemicals division and chief of the 
chemical branch of the Office of 
Price Stabilization in Washington. 
Previously with Hooker Electro- 
chemical Co. 


Lauren B. Hitchcock. Recently 
elected honorary chairman of Amer- 
ican Section, Society of Chemical 
Industry and former director of re- 
search and development of National 
Dairy Products Co. and president 
of National Dairy Research Corp., 
has opened an office in the Chem- 
ists Building, New York City, for 
consulting practice. He will spe- 
cialize in problems of administra- 
tion of research and development 
in industry. Formerly associated 
with Hooker Electrochemical Co., 
chemical division of Quaker Oats 
Co., and the University of Virginia. 


Russel T. Drennan. Eastern sales 
manager, chemical division, Kaiser 
Aluminum & Chemical Sales, Inc. 
New assistant eastern sales man- 


ager: Joseph A. Voss, Jr. 


James B. Black, Jr. Sales manager, 
U. S. Steel’s Columbia-Geneva 
steel division in Denver, Colo. 


Carsten C. Steffens. Technical co- 
ordinator of research divisions, 
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Stanford Research Institute. For- 
merly associate professor of chem- 
istry at U. of New Mexico. Prior 
to post as assistant director of SRI 
was with Solvay Process Co. and 
Sun Chemical Co. 


Earl S. Dunlap, Jr. Junior project 

chemist, American Viscose Corp.’s 
rayon plant, Lewiston, Pa. Graduate 
of Brown U. 


Robert L. Taylor. Director of public 
relations, Mathieson Chemical 
Corp. Formerly vice president of 
Hill and Knowlton, Inc., past offi- 
cer of Manufacturing Chemists’ As- 
sociation, Inc., editor of Chemical 
Industries (now Chemical Week), 
and associated with Monsanto 
Chemical Co. U. of Michigan grad- 

uate. Other appointments: James 

V. Shannon, Jr., assistant public re- 

lations director, and formerly with 

Earl Newsom & Co., N. Y. Charles 

J. Murphy, director of advertising 

of the corporation’s chemical divi- 

sions. 


Ted A. Ruble. Manager of newly 
formed Continental Blacks, Inc. 
while continuing as manager of 
Continental Oil Black Co. For- 
merly with Gulf Oil Corp. and 
Phillips Petroleum Co. 


















Arthur V. Peterson. New member of 
engineering division, American 
Machine & Foundry Co. For- 
merly with U. S. Atomic Energy 
Commission. 





John D. Benedito. From manager of 
molding and extrusion materials | 
dept. to assistant general sales 
manager, Bakelite Co. With Union 
Carbide since 1935. 


J. Roy Gordon. Vice president, gen- | 
eral manager, and director of | 
Canadian operations of Interna- 
tional Nickel Co. of Canada, Ltd. 
Formerly assistant vice president 
and assistant general manager. 
Joined company in 1936. Previously | 
with M. J. O’Brien, Ltd. and On- | 
tario Research Foundation. 


Michael Marchitto. New member, 
market research staff, Roger Wil- 
liams Technical and Economic Serv- 
ices, Inc., chemical engineering con- 
sultants to the process industries. 
Formerly with Merck & Co. in 

- package research and development. 
Seton Hall graduate. —End 
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ONLY THE BLOWER SZ@cei@dcdZd- 


BUILD THE DUAL-ABILITY LINE 


To meet the varying problems of handling air or gas, in industrial processes, 
Roots-Connersville builds two complete lines of blowers and exhausters— 
Rotary Positive and Centrifugal. Together, they cover capacity requirements 
from 5 cfm to 100,000 cfm in single units. Centrifugals are available in multi- 
stage units, as illustrated, or in single-stage types. 


Me ettdieeeuameneneee 









Thus, this exclusive dual-ability line permits selection (without prejudice 
as to types) to meet the needs of most moderate pressure applications. 
Regardless of their sizes or types, R-C 
Blowers are unmatched in reliability, oper- 
ating economy and long-time performance. 
Built into them is almost a century of 
specialized experience in handling gas and 
air, which is our exclusive business. 








In addition to blowers and exhausters, 
R-C products include a wide range of gas 
and vacuum pumps, meters, inert gas 
generators and other related equipment. 
So, whenever you have a need for moving 
or measuring gas or air, we suggest consul- 
tation with the R-C Specialists. 









OOTS: ONNERSVILLE BLOWER A DIVISION OF DRESSER INDUSTRIES, INC. 
q 539 WMinols Ave. © Connersville, indiana 









ARE YOU SURE OF THE 
EFFICIENCY OF YOUR 


HEAT TRANSFER OIL ? 


Sun’s New Check List 
Will Help You Analyze It 


Your answers to 15 basic questions will give our heat transfer 
specialists the data they need to study your system and make 
recommendations. To have a representative go over the check 
list with you, contact your nearest Sun office or write SUN OIL 
COMPANY, Philadelphia 3, Pa., Dept. CE-9. 


Sun Heat Transfer Oils give you 


@ High thermal conductivity @ Easy circulation with any 

@ High heat-carryingcapacity pump normally used in oil- 

@ Low vapor pressure and type heat transfer systems 
high initial boiling point @ High thermal stability 


INDUSTRIAL PRODUCTS DEPARTMENT 
SUN OIL COMPANY 


PHILADELPHIA 3, PA. @ SUN OIL COMPANY LTD., TORONTO & MONTREAL 
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Ssndustriad Noles 


NEW FACILITIES 





Amercoat Corp.—Larger quarters in 
Houston to house its branch offices 
and warehouse. The firm manufac- 
tures a line of protective coatings 
for industrial and marine applica- 
tion. 


Celanese Corp. of America—A labora- 
tory at the research plant in Clark- 
wood, Texas, supplementing the 
plant’s activities in petroleum chem- 
icals research and development, will 
be devoted to special problems. In 
addition, new sales offices were 
opened by the firm in St. Louis and 
Cleveland. 


Monsanto Chemical Co.—Research 
laboratory in Nitro, W.. Va., to carry 
on process development and engi- 
neering research in the fields of 
rubber and agricultural chemicals, 
oil additives and synthetic deter- 
gents. 


U. §. Rubber Co.—Los Angeles build- 
ing, containing 120,960 sq. ft. of 
space for housing district offices and 
a warehouse, 


Plexolite Corp.—Manufacturing plant 
and general offices in E] Segundo; 
Calif. The $250,000 building will 
be located adjacent to the Los An- 
geles International Airport. 


Standard Chemical Products, Inc.— 
Textile chemical plant in Charlotte, 
N. C. The plant will provide in- 
creased production and serve as 
Southern headquarters for 2 line of 
oils, chemicals, end finishes for proc- 
essing all types of fabrics. 


Fluor Corp., Ltd.—Additional consult- 
ing staff through the purchase of an 
interest in H. G. Acres & Co., 
Niagara Falls, Ontario, consulting 
engineering firm. Fluor thus obtains 


the services of 300 structural, hy- 
draulic and electrical engineers. 


Rheem Mfg. Co.—Expansion of manu- 
facturing and merchandising activi- 
ties in the fiber drum field through 
the purchase of patent rights, ma- 
chinery and processes of Pacific 
Steelfiber Drums, Inc., and Pacific 
All-Fiber Drums, Inc., of Alhambra 
and Berkeley, Calif. 


Mallory-Sharon Titanium Corp.—The 
first industrial laboratory to be de- 
voted exclusively to research and 
development of titanium, titanium 
alloys, and production testing. Be- 
sides normal equipment, it will in- 
clude spectographic and metallo- 
graphic equipment and furnaces for 
heat treating and melting. 


United International Research, Inc.— 
Pilot plant constructed as a stage in 
the firm’s commercial development 
of its new process for the electrolytic 
production of pure titanium directly 
from titanium dioxide. 


Catalin Corp. of Ametica—Laboratory 
facilities, doubled at the Fords, 
N. J., and Calumet City, IIl., plants, 
will insure development of new 
products to be added to the present 
line of phenolic, cresylic, melamine 
resins and polystyrene molding com- 
pounds. 


Virginia-Carolina Chemical Corp.— 
New production unit for the manu- 
facture of phosphoric acid, sodium 
tripolyphosphate and other sodium 
phosphates to be constructed in 
Fernald, Ohio. 


Duriron Co., Inc.—Direct sales office 
in Needham, Mass., to serve New 
England consumers of their me- 
chanical equipment for corrosive 
service. 
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American Machine & Foundry Co.— 
Chemical research and development 
laboratory in Springdale, Conn., to 
develop new products in the fields of 
plastics, general chemical technology 
and the design of processing equip- 
ment in these fields. 


NEW LOCATIONS 


Bjorksten Research Laboratories, Inc. 
has transferred its Chicago office and 
laboratories from 13791 So. Avenue 
to 1525 E. 53 St., Chicago 15. 


Marley Co. has relocated its sales 
office from a site near the Houston 
plant to 1601 Commerce Building 
in downtown Houston, 


American Alcolac Corp. has moved its 
New York office to larger quarters 
at Suite 7810, Empire State Bldg., 
350 Fifth Avenue, New York _1, 
N. Y. 


Dearborn Chemical Co. has removed 
its Eastern Division from New York 
City to 1601 Linden Avenue East, 
Linden, N. J. 


NEW COMPANIES 


Sprout, Waldron & Co., Inc., of Cali- 
fornia, Oakland, Calif., to satisfy the 
greater demand on the West Coast, 
for the parent company’s manufac- 
tures for the process industries, 
Sprout, Waldron & Co., Ine., 
Muncy, Pa., produces size reduction, 
mixing and blending, materials han- 
dling and pelleting equipment. 


Instrof Inc., Philadelphia, Pa., to man- 
ufacture and sell, nationally, Instrof 
~—a fabricated system of flattened ex- 
panded steel frough and fittings for 
the continuous support of instru- 
ment tubing, 


Wilson & Geo. Meyer & Co., Inter- 
mountain, formed by the parent 
company in San Francisco, will act 
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FOR LOADING AND 
UNLOADING LINES 


ARCO’S new, attractively priced, all- 

steel ball bearing Swing Joints are de- 
signed specifically to provide for movement 
and flexibility in metal pipe loading or un- 
loading lines handling petro-chemicals, oil, 
alcohol, and other fluids. 


MANY STYLES—The Barco line is complete 
with single swing, double swing, and counter- 
balance styles to meet every need! Sizes 2’, 
2 vA + 3’, 4’. . 

BALL BEARING AND O-RING EQUIPPED—In 
Barco Swing Joints, the ball bearings do not 
fall out when joints are taken apart! Long 
bearing provides adequate pipe support. 
Special O-ring seal eliminates frequent gasket 
replacement and insures leakproof service over 
wide temperature range, — 40° Frto +225° F. 


SIMPLE CONSTRUCTION — Joints can be dis- 
assembled for inspection without disconnect- 
ing piping. O-rings are easily renewable in 


the field. 


ENGINEERING RECOMMENDATION — Barco 
will be glad to give you detailed recommenda- 
tions on joints to use and suggested arrange- 
ments for complete loading and unloading 
assemblies. 


Send for @ copy of new 
Catalog No. 400 containing 
complete information on 
Barco Swing Joints, BARCO 
MANUFACTURING CO., 5166 


Hough S$t., Berrington, til. 
(A Chieage Suburb) 


BARCO—The Only Truly Complete Line of 
Flexible Ball, Swivel, Swing, and Revolving Joints 
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Style 5040 


Style 5044 y 


Style 5045 y 
Style 5048 7 


i Style 5050 


i Style 5046 





InpusrriaL NorTESs, cont. . . 


as distributor of the phosphatic fer- 
tilizer products of Western Phos- 
phates, Inc., Garfield, Utah. 


Bryant Industrial Products Corp. to 
specialize in the design, production 
and marketing of industrial gas com- 
bustion equipment. The new firm, 
located in Cleveland, has purchased 
the principal assets and production 
facilities of the Bryant Industrial 
Division, Affiliated Gas Equipment, 
Inc. 

Continental Blacks, Inc., Ponca City, 
Okla., to manufacture high abrasion 
carbon black from oil. The joint 
owners, Continental Oil Co. and 
Shamrock Oil and Gas Corp., plan 
to build a $2,750,000 plant to house 
the activities of the new firm. 


Sun-Canadian Pipe Line Co., Ltd. to 
construct and operate an $8-in., 
200-mi. products pipeline from 
Sarnia to Toronto. The $6,000,000 
project will connect with the Sarnia, 
Ontario, refineries of the new firm’s 
joint owners—Sun Oil Co. and 
Canadian Oil Co. 


NEW LINES 


Proctor & Schwartz, Inc.—Now active 
in the spray drying field. The firm 
has been a leading manufacturer of 
industrial drying equipment. 


H. K. Porter Co., Inc.—Enters the wire 
rope field upon acquiring controlling 
interest in A. Leschen & Sons Rope 
Co., St. Louis. The Leschen com 
pany, now a division of the Porter 
firm, will continue its function of 
supplying wire rope for oil drilling, 
elevators and marine uses. 


Pfaudler Co.—Turbogrid trays used in 
fractionating towers upon an agree- 
ment with Shell Development Co., 
Emeryville, Calif. The trays are a 
new type of vapor-liquid contacting 
tray for distillation columns used in 
ammnia plants and crude oil units. 


Fanner Mfg. Co.—Becomes a manufac- 
turer of plastics through the pur- 
chase of Munray Products, Inc. The 
Cleveland firm will number among 
its products plastic pipe, plastic tank 
linings and plastic coatings. 
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NEW REPRESENTATIVES 


Universal Detergents, Inc., Long 
Beach, Calif., has selected Goldpar 
Distributors, New York; Edward J. 
Lewis Co., Chicago; Martin Terr, 
Boston, and George E. Moser & 
Son, Inc., Detroit, to distribute its 
line of Udet, Udex, and Udet F, 
alkyl sodium sulfonates and aro- 
matic hydrocarbon solvents. 


Nordberg Mfg. Co., Milwaukee, has 
chosen Gochenaur Marine Co., 
Philadelphia, as distributor in Penn- 
sylvania, New Jersey and Delaware 


for 4FS diesel engines. 


Insul-Mastic Corp. of America has | 


selected Starr Davis Co., Inc., 
Greensboro, and Plant Asbestos Co. 
of Emeryville, Calif., to act as dis- 
tributors for its heavy mastic coat- 


ings used in the vaporsealing of in- | 


sulation and corrosion prevention. 


Parker Appliance Co., Cleveland, has | 


named Snyder Co., Odessa, Tex., as 


distributor of all Parker tube fittings | 
and tube fabrication tools in West | 


Texas. 


Rust-Oleum Corp. has designated Sea- 
board Mill Supply Co., New Bruns- 
wick, and E. Blankenship and Co., 
eInc., Marion, Ill., as industrial dis- 
tributors for its rust-preventives. 


National Drying Machinery Co., Phil- 
adelphia, will be represented by 
Jones & Hunt, Inc. in the New 
England territory. Jones and Hunt 

' will handle sales for the firm’s vari- 

~ ous textile and chemical dryers. 


Damascus Tube Co., Greenville, Pa., 
manufacturers of stainless steel tub- 
ing, has appointed the John M 
Kirk Co., Malden, Mass., as New 
England representative. 


Lippman Engineering Works, Milwau- 
kee, has designated the P. A. Ross 
Machinery Co., Dallas, and the 


Stockberger Machinery Inc., Ft. | 
Wayne, as distributors of its crush- | 


ing, screening and conveying ma- 
chinery. 


Magnetic Engineering & Mfg. Co., 
Clifton, N. J., has chosen Mills En- 
gineering Sales Inc., Chicago, to 
handle the MEMCO line of electro 
magnetic separators and _ lifting 
equipment. 
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How would YOU solve these two problems? 


— i 7 a; ieee uel Gates _— 

1, PLINTKOTE INSULATED SIDING is saturated with hot asphalt 

by a continuous conveyor process through a dip tank. Fenwal 
HERMOSWITCH® Thermostats, connected to pilot 

lights, warn when asphalt varies from safe operating level. 
e totally enclosed mechanism oi the THERMOSWITCH 

— m not affected by the high heat (420°F) or viscosity of 

iquid, 


Control.* Compact, highly resistent to shock and vibration, 
Fenwal THERMOSWITCH units have solved many ty 

of temperature control problems throughout industry. The 
external, single-metal shell expands or contracts instantly to 
temperature changes, making or breaking electrical contacts. 


*Cartridge Type Illustrated 


2. LABORATORY WORK SAVED. Let one Fenwal All-Purpose 
Laboratory THERMOSWITCH thermostat do the work of 
many. This unit has a quick-disconnect plug — goes readily 
from job to job. It provides close temperature control for 
solids, liquids and gases. Stainless steel shell, resistant to 
corrosion, shock and vibration. 


4. SEND FOR THIS NE'V CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, 
illustrated discussions of the problems above. Fenwal engi- 
neers will be glad to help you solve your temperature control 
problems involving heat, humidity, radiant heat, pressure and 
other variables. Write Fenwal Incorporated,169 Pleasant $t., 
Ashland, Massachusetts. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 
SENSITIVE... but only to heat 
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STRIP HEATERS 


in straight lengths, formed or 
“finned” for conduction or 
convection heating. Industry's 
rugged and versatile heat 
source for many uses, 


IMMERSION HEATERS 


For heating water, oil and 
other liquids. Wide variety of 
types and sizes for portable or 
permanent installations, with 
or without built-in thermostats. 


CHROMALOX 





CARTRIDGE HEATERS 


Installed in on instant in drilled 
holes for heating dies, platens, 
moving parts, rolls, molds, etc. 
Types available for immersion 
heating in liquids. 


SHEATHED IN METAL FOR STRENGTH—-INSULATED ELECTRICALLY FOR SAFETY 


Y. 


TUBULAR HEATERS 


Straight lengths or tailored to 
any desired shape. For heat- 
ing liquids, solids or gases by 
conduction, convection or radia- 
tion. Many sheath types. 


OFFERS Y 


MOST IN ELECTRIC 


Selection ... 


Over 15,000 types, sizes and 
ratings fill most applications 
needing heat up to 1100° F. 


Engineering .. . 


Research, develupment and 
technical personnel provide a 
vast reservoir of industrial 
heating know-how. 


Experience ... 


World's largest manufacturer 
of electric heating units ex- 
clusively. 35 years of design- 
ing and manufacturing skills, 


Your LOW COST SOLUTION 
to processing heat problems! 


Chromalox Electric Heaters give you quick, on-the-spot heat for a 
wide range of uses. They provide dependable, efficient, economical 
around-the-clock service in applieations requiring continuous, accu- 
rately controlled temperatures. Thousands of plants in all industries 
have found Chromalox Heaters the low cost solution for heating 
liquids and gases; for heating dies, platens, moving parts; for super- 
heating steam and pre-heating oil; in fact—for almost every industrial 
application using heat. 





Service... 


Over 130 field engineers in 
b 636 key cities give on-the-job 
& assistance and counsel. 


ZB 
{ ! *. Y oO U 4 Ss 
without obligation 


Catalog 50 is a storehouse of valuable 
information and data on many of the 
15,000 Chromalox Electric Heating Units. 
Write today for your copy. 


CI ROMALOX 
Eheithic Heil for Modern Trdustey 


y 
(Cy CHROMALOX 





EDWIN L. WIEGAND COMPANY, 7514 THOMAS BOULEVARD, PITTSBURGH 8, PA, 
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Cutaway drawing shows how J-M Weather-Protected Insula- » 
tion is applied to tanks such as those at the S. D. Warren Com- 
pany paper mill. Standard methods for mechanical securement 
of the insulation are used. Asbestocite sheets are then applied 
over the insulation, in accordance with the simplified Johns- 
Manville ificati 


nm. 











A (Above) Completed job of J-M Weather-Protected Insulation 
on black liquor tanks of the S. D. Warren Company. 


(Right) Skilled applicators of an outstanding J-M Insulation >» 


Contractor, P. S. Thorsen Co. of South Boston, Mass., applying 
Asbestocite sheets over Zerolite insulation. 


Yat 
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S. D. Warren Company saves fuel, reduces maintenance 
on outdoor tanks with J-M Weather-Protected Insulation 


On black liquor tanks of the S. D. Warren Company 
paper mill at Cumberland Mills, Maine, Johns-Manville 
Weather-Protected Insulation pays a “double dividend”: 

it saves money on fuel and maintenance. J-M 
Zerolite* insulation keeps the heat in... thereby saving 
a substantial amount in fuel costs. J-M Asbestocite*, a 
strong asbestos-cement sheet material, covers the Zero- 
lite Insulation to protect it both from the weather and 
from wetting due to normal plant operations. This 
“bodyguard” layer of Asbestocite Weather Protection 
makes the tanks virtually maintenance-free and helps 
hold down operating costs. 


it helps provide close temperature control. The 
temperature of black liquor in these tanks must be 
maintained so that it will flow freely and not clog up 
pumping apparatus. J-M Weather-Protected Insulation 
helps do the job dependably and economically. 





Whatever the operating temperature of outdoor tanks 
and vessels, Johns-Manville offers the right insulation 
for application under the Asbestocite weather protec- 
tion. For example, J-M 85% Magnesia Insulation is also 
widely used for this service because of its proved per- 
formance for temperatures to 600 F. 


To be sure that the insulation and its weather pro- 
tection is properly applied to pay the greatest return 
on your investment, J-M offers the services of experi- 
enced J-M Insulation Engineers and J-M Insulation 
Contractors. These men stand ready to give you an 
insulation job that will more than pay off your initial 
investment through maximum fuel savings. 

For further information about J-M Weather-Protected 
Insulation, write to Johns- Manville, Box 60, gg» 
New York 16, New York. In Canada, 199 Bay 3 
Street, Toronto 1, Ontario. *Reg. U.S. Pat. Off. M 


Johns-Manville First in INSULATION 





MATERIALS - 
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Se EE Cngineers Lookshelf Edited by Lester B. Pope 


Wealth of Information 


Grycero.. Edited by Carl S. 
Miner and N. N. Dalton. 
Reinhold Publishing Corp., 
New York. 460 pages. $12. 


Reviewed by Kenneth A. Kobe 


In 1928 ACS Monograph 44 was 
published entitled “Glycerol and the 
Glycols,” by J. W. Lawrie. The enor- 
mous growth of the glycol industry 
has necessitated the separation of 
these two fields and the publication 
of two books. Monograph 114 on 
Glycols has been followed by 117 on 
Glycerol. Five specialists have con- 
tributed separate chapters to the 
book, the publication of which was 
encouraged and supported by the 
Association of American Soap and 
Glycerine Producers. 

After a brief historical introduc- 
tion, three lengthy chapters by T, M. 
Godfrey deal with the natural sources 
and occurrence, methods of. produc- 
tion, and recovery and refining. The 
production and refining chapters are 
amply illustrated with flowsheets of 
the processes discussed. Process in- 
formation is fairly complete, but 
equipment and engineering features 
are not stressed. The Shell Chemical 
Co. process for the synthesis from 
propylene is described in 3.5 pages; a 
rather brief section for this leveler of 
glycerin prices. 

The next section of the book, by 
J. B. Segur, gives detailed standards 
and specifications, and methods of 
analysis. Here the book is complete, 
and this section will be needed by 
all who buy and use glycerol. 

A third section on properties and 
uses gives detailed literature refer- 
ences to physical properties of glycerol 
and its solutions, chemical properties 
and derivatives, biochemical use, phys- 
iological action, and uses of glycerol. 

A wealth of information concerning 
glycerol is presented in this volume. 
Unfortunately, because of the spon- 
sors of the volume, comparisons are 
not made between glycerol and its 
competitors for certain uses. The vol- 
ume is needed by all who deal with 
glycerol. 

Although the following does not 
deal with the merits of the book, the 


CuemicaL Encingertnc—September 


reviewer desires to mention the rela- 
tionship of editors and authors. This 
book was written largely by T. M. 
Godfrey (32 percent) and J. B. Segur 
(62 percent). C. S$. Miner wrote 
none of the chapters and N. N. Dal- 
ton was coauthor of the brief his- 
torical introduction. Possibly the edi- 
tors made the book possible by their 
contacts with sponsors. To whom 
belongs the credit for the appearance 
of a book? 


Poor Corn 


Srarcu. By Charles A. Braut- 
lecht. Reinhold Publishing 
Corp., New York. 408 pages. 
$10. 


Reviewed by W. L., Faith 


Professor Brautlecht knows his po- 
tatoes, both white and sweet, and he 
also knows the potato starch industry. 
He describes at length the pertinent 
economic, operating, and design de- 
tails of American and foreign potato 
starch factories, obsolete, modern, 
large, and small. .He includes a wealth 
of manufacturing data buttressed with 
equipment capacities, operating costs, 
water and power requirements, and 
many photographs. He describes a 
great deal of equipment of European 
manufacture unfamiliar to American 
engineers; he identifies by manufac- 
turer’s name the equipment he de- 
scribes. He even includes a photo- 
graph of a variable speed drive and he 
admonishes the operator not to add 
water tc concentrated sulfuric acid. 
His details are sharp and one can 
almost imagine being on a factory in- 
spection trip. 

On the economic side, Prof. Braut- 
lecht calculates in detail such factors 
as the monetary losses resulting from 
overdrying potato startch in an 8.8 
ton-per-day plant. His candid discus- 
sion of the economic problems of the 
currently shut-down sweet potato 
starch plants at Jaurel, Miss., and 
Clewiston, Fla., are elucidating. Simi- 
lar detailed discussion of operations 
and economics are included on the 
manufacture of tapioca, wheat, rice, 
sago and arrowroot starches. 

Five of the twenty-four chapters 
cannot be recommended by this re- 
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‘ viewer. These are comparatively short 


chapters on cornstarch, modified 
starches, dextrin, glucose, and appli- 
cations of starch. In most cases the 
reader will be confused by the lack 
of delineation between obsolete and 
modern processing methods, emphasis 
on minor details, and some misin- 
formation. 

If you are interested in the minor 
segment of the starch industry aside 
from cornstarch, or in the problems 
of small manufacturing units in a 
changing economy, here is a book 
both interesting and instructive. But 
don’t expect a clear picture of corn- 
starch manufacture or application. 
The final chapter, by Owen A.. Moe 
of General Mills, on the chemical and 
physical characteristics of starch is, 
however, a good review for the gen- 
eral technical reader. 


Timely 


Tue Furans. By A, P. Dun- 
lop and F’. N. Peters. Reinhold 
Publishing Corp., New York. 
867 pages. $18. 


Reviewed by M. A. Joslyn 


In the thirty years that have elapsed 
since the initiation of research by 
H. T. Brownlee and C. S. Miner on 
the industrial utilization of oat hulls, 
which led to the commercial produc- 
tion or furfural, the furans have been 
shown to be extremely interesting and 
useful chemicals, 

Publication of this comprehensive 
and critical summary of our present 
knowledge of the chemistry and tech- 
nology of furan compounds is, as 
Brownlee and Miner point out in the 
foreword, “another milestone on the 
road of progress of oat hulls to fur- 
fural and its derivatives.” 

Furfural at one time available only 
in limited quantity and investigated 
in only a few laboratories, like many 
other organicals introduced commer- 
cially has now been widely studied 
and found to be most useful in many 
diverse industrial applications from 
an intermediate in nylon synthesis, 
in synthetic resin production, as an 
important solvent to various biological 
uses: fungicides, insecticides, herbi- 
cides and pharmaceuticals.  (Cont.) 
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Is your product 
packed in 
Hard-to-Handle 
DRUMS? 


Whatever you handle, make or pack 
STANDARD CONVEYORS can speed operations 


Whatever you have to handle — drums, barrels, ges, cartons, 
cases, boxes — you can keep them moving — faster — at lower 
cost with conveyors. 

Whatever you need in conveyors — a complete engineered sys- 
tem, a portable, self-contained conveyor unit — Standard is known 
as headquarters for conveyors — gravity and power, roller, belt, 
slat, -bar — spiral chutes — pneumatic tube systems. 

Write telling us what you make or handle. We will send litera- 
ture showing Standard Conveyors at work in your kind of business. 
Address Dept.CM-83, 


STANDARD CONVEYOR COMPANY 
General Offices: North St. Paul 9, Minn. 
Sales and Service in Principal Cities 


Write Dept, CM-83 
Staidard’s General 
Catalog and tell us 
what you want 

to convey. 





PORTABLE CONVEYOR UNITS: 
HANDIBELT + HANDIPILER 
GRAVITY & POWER" Grurry eent-vevOR + RANDI-ORIVE 
CONVEYORS VERTICAL LIFTS + PNEUMATIC TUBE SYSTEMS 

















BooxsHetr, cont. . . 


The subject matter is presented in 
two parts. Part I (15 chapters) deals 
with the basic chemistry of furans— 
structure of the furan nucleus, prepa- 
ration and physical properties of 
furan and its homologs, halogen de- 
rivatives, nitro compounds, furanols 
and furylamines, furan metallic com- 
plexes, furfural alcohols, furfural and 
other furan aldehydes, ketones, car- 
boxylic acids, hydrolytic and ammo- 
nolytic cleavage of the furan nucleus 
and catalytic hydrogenation of furans, 

In the 713 pages devoted to these 
subjects only the furans are discussed, 
other heterocyclic five-membered oxy- 
gen ring compounds are not included 
and neither are the condensed systems 


| such as benzofuran, containing a furan 
| ring fused to another cycle. The di- 
_ hydrofurans and tetrahydrofurans are 
_ not discussed although the latter are 


included in Part II. In this part the 
industrial applications of furfural and 


| its derivatives are briefly discussed in 
| three chapters. 


The text is free of typographical 
errors, the type used is clear and 
readable. The tables summarizing the 
data are well arranged and carefully 


| prepared and set up. The many struc- 
| tural formulas and reactions generally 
| are clear but occasionally the designa- 


tion of the structures is hard to follow 
because they are reproduced rather 
lightly. The 31 pages of furan resin 
patents will be most valuable to resin 
technologists. The 42 pages of subject 
index is not too complete for a refer- 
ence work of this size. An author in- 
dex would have been useful. The 
many gaps in our knowledge of the 
chemistry of furans are clearly and 
logically pointed out and _ should 
stimulate further work in this field. 
An important aspect is the as yet in- 
complete knowledge of the mechan- 


| ism of conversion of aldopentoses to 


furfural, and particularly of the hex- 
oses to (hydroxymethyl) furfural. 
The important role of 5-(hydroxy- 
methyl)-furfural in the discoloration 
of sugar solutions, first clearly pointed 
out for starch hydrolyzates by Singh, 
Dean and Cantor (J. Am. Chem. Soc. 
70, 517, 1948), and in the non- 
enzymatic browning of dried apricots 
by Stadtman and others (Advances in 
Food Research 1, 325, 1948) was not 
discussed. The occurrence of (hy- 
droxymethyl) furfural in wines is . 


| pointed out. The application of ultra- 
| violet spectroscopy to the determina- 
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triple _ 
reduction gear 


with a complete, 
new line of 


J 


equipped with Duti-Ratéd Pr: 


Now you can profit by the advantages of more 
compact, safer and simpler motor power 
transmissions... with rugged Century 
GEARMOTORS to match the operating speed 
of your equipment. 

This new Century line offers a wider-than-ever 
choice of: RTS en SE wets aris 
BUILT-IN SPEEDS FOR COMPLETE INFORMATION...mail this coupon today: 
MOTOR OPERATING CHARACTERISTICS elennnabnnasahadeeenacnneatatenannannnes 


FRAME PROTECTION CENTURY ELECTRIC CO. 

HORSEPOWER RATINGS...1 to 15 h.p. 1806 Pine Street, St. Louis 3, Mo. 

with Duti-Rated Precision Gearing ...and reais weit Bites 

fractional gearmotors from Ye to % h.p. are Bulletin 4-121 Bulletin 4-131 
also available. Larger ratings can be Ya to % HP, 1 to 15 H.P, 
furnished if required. 


ee 





CENTURY ELECTRIC COMPANY 
1806 Pine Street, St. Lovis 3, Mo. 
»§ | Offices and Stockpoints in Principal Cities 


Company 
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HE two Sparkler filters shown here in one of the bottling lines 
at National Distillers give a safety filtering to the whiskey that 
practically eliminates discards due to fine specks or pipe line particles 


in the finished product. 

By using two bottling line filters it is 
not necessary to shut-down production to 
clean filters. Either one of these filters can 
handle the required flow rate during the 
short time required to change the filter 
media on Sparkler horizontal filter plates. 
The cost of filter paper to re-dress the 


plates in these filters is very low and ‘a’. 


complete change can be made and the 
filter back in operation in a few minutes. 

Sparkler horizontal plate filters have 
become widely used in the production of 
whiskey for filtering at all stages because 
of their reliability for fine, consistent, 
never-degenerating quality, and low 
operating cost. 


Write Mr. Eric Anderson for help 
on your filtration engineering 
problems and personal attention 
to your requirements. 





MANUFACTURING COMPANY 
Mundelein, Hlinois 
SERVICE’ REPRESENTATIVES IN PRINCIPAL CITIES 


Sparkler International Ltd. 
Prinsengracht 876, 
Amsterdam, Holland 


Sparkler Western Hemisphere Corp. 
Mundelein, lll., U.S.A. 


Kamitter & Co. 
35 Chitturajan Ave., 
» Calcutta 12, India 


QUIPMENT FOR MORE THAN A QUARTER 





BooxsuEtr, cont. . . 


tion of furfurals is briefly mentioned 
but does not include the contributions 
of Cantor and his collaborators, of 
Welfrom and his collaborators, and 
of Mackinney and his collaborators. 
Polarographic methods first introduced 
for the determination of furfurals by 
Cantor and used also by Mackinney 
and Temmer are not included and 
neither is the chromatographic sepa- 
ration of the phenyl hydrazones of 
furfural and related compounds. 

The physical properties of furfural 
and its solutions in water together 
with a summary of Mains’ important 
contribution to recovery of furfural 
from water solutions is well presented. 
The development by Mains of the 
phase diagram for furfural-water sys- 
tem in 1922 not only laid the basis for 
the separation processes still used in 
the recovery of furfural but also was 
a most important basic contribution 
to chemical engineering. ‘Similar data 
for other furans are still incomplete. 

Dunlop and Peters are to be con- 
gratulated on their excellent and most 
timely contribution, which is both en- 
cyclopedic and critical. The few in- 
complete discussions such as that 
pointed out above do not detract from 
the value of this work both to chem- 
ists and technologists. 


Qualified Recommendation 


Mo .ecutaR THEORY OF FLU- 
wws.. By H. S. Green. Inter- 
science. Publishers, New York. 
264 pages. $5.75. 


Reviewed by George E. Alves 
and Howard J. Kutsch 


An excellent summation of the ex- 
isting theories concerning the physi- 
cal properties of liquids and dense 
gases in terms of molecular theory is 
given in this book. The presentation 
is very mathematical; however, the in- 
troductory chapter includes an ex- 
planation of the mathematical tech- 
niques and notation used. Neverthe- 
less, the reader should have a good 
background in mathematics. 

Other chapters cover such topics as 
the statistics of molecular motion, 
the structure of fluids at rest, con- 
densation, and the liquid state. The 
structure of fluids in motion, includ- 
ing a discussion of viscosity and heat 
conduction, is covered in one chapter. 
In other chapters, the theories of ordi- 
nary and thermal diffusion, elasticity, 
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surface tension, and dielectric con- 
stant are discussed. Methods of ki- 
netic theory are extended to cover 
the properties, such as viscosity and 
thermal conductivity, of dense gases. 
The last chapter applies the quantum 
theory to fluids at very low temper- 
ature. 

The theories as presented have been 
shown to apply fairly well to lique- 
fied inert gases; however, their ap- 
plicability to more commonly used 
fluids is limited to the attainment of 
order-of-magnitude values. Only a few 
references to experimental data have 
been made. 

Though the reviewers found the 
volume to be very interesting, they 
cannot recommend it to chemical en- 
gincers as a practical or even useful 
reference book. However, it can be 
recommended to theoretical physicists 
and physical chemists who are inter- 
ested in the theories underlying the 
physical ptoperties of fluids. 


General Review 


INDUSTRIAL WastEs — THEIR 
DisposAL AND ‘TREATMENT. 
Edited by Willem Rudolfs. 
Reinhold Publishing Corp., 
New York. 497 pages. $9.50. 


Reviewed by S. T. Powell 


The book has been prepared in a 
manner similar to many other mono- 
graphs issued from time to time by 
the American Chemical 
through their Monograph Series. This 
text, No. 118, as in previous ones on 
various subjects, is an authoritative 
presentation of miscellaneous indus- 
trial waste problems presented by 
recognized experts in their respective 
fields. Although a complete coverage 
of the entire field of industrial waste 
disposal has not been attempted, 
there has been included a compre- 
- hensive review and discussion of the 
waste problems and their correction in 
the major industries having a nation- 
wide status. 

The book should be invaluable to 
those who are faced with the responsi- 
bility of correcting existing or poten- 
tial waste discharges into waterways 
to meet statutory state or federal re- 
quirements. University students plan- 
ning to enter this field of sanitary en- 
gineering will find the book of great 
educational assistance in evaluating 
this broad field. 

The value of many of the chapters 
would be enhanced if they were more 
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SPARKLER 


MODEL MCR 


A new fast action, heavy duty filter. 60 second opening 
or closing. Available with jet spray plate wash-off or with- 
out jet spray for hand cleaning of semi-dry cake. Sizes 
from 100 sq. ft. to 2000 sq. ft. of filtering surface. 
Recommended for products with a heavy residue and 


for removal of large percentage solids. 


Standard Horizontal Plate Models 


For many years the accepted stand- 
ard for fine filtering. Positive cake 
stability, no slipping or cracking, un- 
der any pressure variation or with 
complete shut-down of filtering, is an 
exclusive feature of the Sparkler hori- 
zontal plate filter that has earned a 
wide acceptance and use of this filter. 
Filter aids can be floated on the plate 
evenly at low pressure and fine sharp 
filtration obtained. right from the 
start with a thin low density pre-coat. 
No other filter can match this per- 
formance. Available in plate capaci- 
ties up to 150 sq. ft. of filtering sur- 
face, Tanks and plates available in a 
wide range of metals including Hastel- 
loy, stainless steel, etc. 
Write Mr. Eric Anderson for personal 
service on your filtering requirements. 


MUNDELEIN, 


Service representatives in principal cities: ° 
Corp., Mundelein, tll, U.S.A. ¢ 
Amsterdam, Holland ° 


itt. 
Sparkler Western Hemisphere 


Sparkler International Ltd., Prinsengracht 876, 
Kamitter & Co., 35 Chitturanjan Ave., Calcutta 12, India, 
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LEFT: Sectional view showing sturdy construc- 
tion of a Garlock single arch spool-type ex- 
pansion joint. Arrow points to one of steel 
reinforcing rings. 

BELOW: Garlock 204 spool-type rubber ex- 
pansion joint installed on a 30” pipe line 
connecting a propeller-type circulating water 
pump at the N. Y. State Electric & Gas 
Corp., Greenidge Station, Dresden, N. Y. 
The water ture varies from 33° F. in 
the winter to 75° F. in the summer. 


| Booxsnetr, cont. . . 


amply illustrated by simple flow dia 
| grams, so the uninformed readers 
could follow the processing steps more 
easily. 

It is recognized that it is often mis- 
leading to quote cost figures which 
may be taken too literally without 


having all the design and operating 
factors available for review; however, 
the inclusion of established general- 
ized cost data for many of the treat- 
ment systems discussed would be 
the fixed and operating charges. This 
reviewer believes the value of the book 
helpful to illustrate the magnitude of 
would have been enhanced if such 
data had been included. 

The bibliographies at the end of 
each chapter have been exceptionally 
well selected and should be of great 
value to readers whe desire to refer 
to the original articles and manu- 
scripts. 

In summary, the book is am excel- 
lent general review of the subject and 
merits much commendation as an au- 
thoritative reference book. 


Forget about pipe line expansion and 
contraction due to temperature changes... 


INSTALL GARLOCK EXPANSION JOINTS 


Garlock rubber expansion joints relieve stresses and strains in pipe 
lines and connected equipment. These flexible joints absorb vibration 
and compensate for linear expansion and contraction of the line. 
In short, they greatly reduce maintenance costs on piping and 
connected equipment. 

Garlock rubber expansion joints are used in central power sta- 
tions, factory power plants, pumping stations, paper and pulp 
mills, ships, ete. They are made in all pipe sizes from 34” to 72", 
round, rectangular, tapered, off-set, spool-type, and U-type. 
Neoprene expansion joints for oil service and “Teflon” expansion 
joints for chemical service are available. 


CHECK THESE 8 ADVANTAGES: 


1. Made of high-grade rubber, they donot 5, They do not corrode or erode. 
ereck or fracture under repeated Rexing. 6, They are light in weight and can be 

2. They do not take a permanent set. installed in a limited space. 

3. For pressures up to 125 p.s.i. (depending +: Seay toca un wietals eeranen: the 
upon size of joint); end for vacuum of 30 oe of the joint and the flanges of 
in. of mercury. the alee. 

4. Suitabie for operating temperatures up 
to 180° F, 


Research Reports 


Aus Forcuunc unp Propux- 
TION. (Of Research and Pro- 
duction). Issued by the De- 
gussa Co., Frankfurt, Germany. 
478 pages. 


Reviewed by Max Wulfinghoft 


The metallurgical concern responsi- 
ble for this publication celebrated its 
eightieth anniversary in 1952. It has, 
off and ‘on, published research re- 
ports from the various branches of its 
activities—primarily the refining of 
rare metals, secondarily selected fields 
| of ceramics, and organic and inor- 
| ganic chemistry. Subjects treated in 
| the present volume include data on 
| the behavior of metallic systems, on 

catalysts, on induction heating, and 
| heat treatment of steels. Inorganic 
| chemistry, cyanides and carbon black, 
| sodium and its compounds, and metal 
| oxides in textile technology are treated. 
| About 90 pages deal with glasses, 

ceramic pigments, and thermal effects 

upon ceramic materials. Organic items 

include the carbonization of wood, 
| formaldehydes, acroleins, organic syn- 

thesis, and medical applications of 
| selected products. The presentation 
| of the subject matter (in German) is 
| excellent, as are the illustrations, some 
of which are in color. 





« They do not induce electrolysis. 


Get All the Facts. Send for Descriptive Folder No. AD137. 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
In Canada: The Garlock Packing Company of Canada [td., 
Toronto, Ont. 


Branch Offices in Most Principal Cities 
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| Quick on! Quick off 


Quick delivery! 


. 3:3 Fa 


Link-Belt roller chain sprockets 
with taper lock bushings 


the shaft. Turning set screws in removal holes 
’ quickly releases it from shafe. 


LE ge great news for users of roller chain 
What's more, it’s no longer necessary to wait 


drives! With the new Link-Belt taper lock 
sprocket, you don’t have to fit the sprocket to the 


shaft. These sprockets with their taper lock bush- 
ings give you the equivalent of a shrink-fit on all 
standard shaft sizes. 

Installation and removal are fast, simple. Set 
screws force and hold bushing in tapered bore of 
sprocket, clamp it tightly onto shaft. The full 
length of the bushing supports the sprocket on 


AN IDEAL COMBINATION: 


while wheels are rebored. You can pick these 
sprockets right off the shelf at your nearby Link- 
Belt distributor or factory branch store. Available 
now are sizes for 2, 44, 34, 1 and 14-in., single- 
width chains with other sizes to be announced. 
Ask for Bulletin 2449. 


LINK 


‘© BELT 


LINK-BELT PRECISION ons} 
STEEL ROLLER CHAIN & ROLLER CHAIN AND SPROCKETS 
LINK-BELT SPROCKETS LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Phila- 


delphia, Colmar, Pa., Atlanta, Houston, Minneapolis, San 
Francisco, Los Angeles, Seattle; Scarboro, Toronto and 
Elmira, Ont. (Canada); Springs (South Africa); Sydney 
(Australia). Sales ces, Factory Branch Stores and 

Distributors in Principal Cities. 19.-91 
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1024 WEPPERHAN AVENUE + YONKERS, NEW YORK 
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Krecent. Books V Pamphlets 


Subjeet 
Economics 


Animal Fats 


Labor Relations 


Summary 


Establishes criteria for rating coun- 
tries either as developed or unde- 
veloped and gives positive recom- 
mendations for developing the un- 
developed country. 8 pages. 


A presentation and discussion of a 
method for determining the attack 
of molten slags and glasses on re- 
fractories. 28 pages. 


Describes the theory and operation 
of a multitube average-velocity gage 
and analyzes possible sources of 
error in its readings. 30 pages. 


Describes laboratory and small-scale 
investigations, and includes descrip- 
tions, illustrations, and data of the 
pilot plant and demonstration-scale 
operations. A comprehensive report 
of work which began in 1935. 


Development of satisfactory tin- 


_ plating oils from commercial — 


of grease and tallow via simple, in- 
expensive treatments to hydrogenate, 
deodorize and stabilize. Reported 
from work at Armour Research 
Foundation. 


Standard covering pebble, lump or 
ground quicklime and hydrated fime 
for use in the treatment and soften- 
ing of municipal and industrial water 
supplies. 11 pages. 


Glossary of terms used in cost ac- 
counting, time study, wage planning 
and administration, arbitration, 
methods engineering, sales planning 
and personnel practices. 332 defini- 
tions. 32 pages. 


A series of papers on standardization 
discussed by men from trade associa- 
tions and such companies as Du 
Pont, Union Oil Co., Union Car- 
bide and Carbon. They feature 
standardization experience and prac- 
tices in industrial construction, 
chemicals, safety. 64 pages. 


A survey on research ce 


for animal fats, initiated in 1950, 
sponsored by the Eastern Regional 
Research Laboratory of the Bureau 
of Agricultural and Industrial Chem- 
istry. Major subdivisions of the 
survey cover inedible animal fats, 
fatty acid and derivatives and edible 
animal fat products. 


How te Order d, 


“Developed and Undeveloped 
Countries in International 
Economics.” Bureau of Busi- 
ness and Economic Research, 
University of Maryland, Col- 
lege Park, Md. 


“Determination of Progres- 
sive Corrosion of Glass Tank 
Refractories.” By Paul G. 
Herold and V. P, Mahesh- 
wary. Missouri School of 
Mines and Metallurgy, Rolla, 
Mo. 


“A Multitube Differential 
Pressure Manometer for 
Measuring the Average Flow 
of Fluids in Closed Ducts.” 
By G. B. Clark. The Engi- 
neering Experiment Station, 
University of Illinois, Urbana, 
Ill. 30 cents, 


“Development of Processes 
for the Production of Cal- 
cium Metaphophate Ferti- 
lizer.” Chemical Engineering 
Report No. 6, Tennessee 
Valley Authority. Superin- 
tendent of Documents, Gov- 
ernment Printing Office, 
Washington 25, D. C. 30 
cents. 


“Animal Fats in Hot Dip 
Tinning.” AIC-354, Bureau 
of Agricultural and Industrial 
Chemistry, Washington 25, 
D.C. 


American Water Works 
Assn., 521 Fifth Ave., New 
York 17, N. Y. 25 cents. 


Publication 104. Society for 
the Advancement of Manage- 
ment, 411 Fifth Ave., New 
York 16, N. Y. $1. 


“Standards — Engineering 
Tools for Industry.” Ameri- 
can Standards Assn., 70 East 
S St., New York 17, N. Y. 


AIC-346. Available from 
Eastern Regional Research 
Laboratory, Philadelphia 18, 
Pa., or from Bureau of Agri- 
cultural and Industrial Chem- 
istry, Dept. of iculture, 
Washington 25, pf. 


(Continued) 
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BS 


so an Ostrich can 


... maybe your processing equipment is a little less 
hardy than the proverbially tough digestive 
mechanism of this odd bird. 


Bits of iron—nails, wire, crushed tin, nuts and bolts— 
are a headache, sometimes a serious hazard, to a lot of food, 
chemical, and other processors. Many have successfully 
relied on Dings Magnets to solve their problem. 


Dings makes a complete line of electric and non-electric magnets 
for installation in, on or above material conveying systems and 
integration with processing machinery. They can save you 
plenty of trouble. Learn about them 
by just mailing the coupon below. 


- — a - ne ae Ose te em 


' DINGS MAGNETIC SEPARATOR COMPANY 
4730 W. Electric Ave. Milwaukee 46, Wis. 
Please send me a copy of Catalog C-5000-B 


Here's Just One Way — Dings Magnetic 
Pulleys — both electro and Alnico perma- 
nent — are at work in all kinds of 
industries pulling unwanted iron out of 
everythirg from grain and colton to coal 
and molybdenum ore. 
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TRICONE MILLS 











BATCH MILLS 


Write for Bulletin AH-440-11 on 
complete tine of Hardinge Mills. 


HARDINGE 





Recent Booxs & PaMPuHLETS, cont. . . 


Subjeet 


Paint 
Industry 


Summary 


Bhsiness and government pictures 
during 1952 as they affected the 
paint industry, new paint produc- 
tion. Important developments in 
drying oils, fatty acids, waxes, chem- 
ical intermediates. 76 pages. 


Results of one phase of studies on 
producing high-Btu oil gases which 
can be substituted for or used as a 
supplement to natural gas in meet- 
ing base or peak loads. Numerous 
gtaphs and photographs. 36 pages. 


Describes the development, from 
laboratory research to full-scale 


. plant, of processes for the manufac- 


ture of calcium metaphosphate fer- 
tilizer. Numerous equipment and 
flow diagrams. 102 pages. 


Sections review technological de- 
velopments and air pollution, tech- 
nical societies activity, classification 
of air pollutants, city air pollution 
characteristics, the visible smoke 
criterion, municipal surveys. 14 


pages. 


Prepared by the Navy Department 
for businessmen who have Navy 
contracts. Booklet is designed to 
provide basic deferment facts under 
current Selective Service regulations. 


Proceedings of the Fifth National 
Public Health Engineering Con- 
ference held at the University of 
Florida, Gainsville, May 1952, and 
released October 1952. Discusses 
the magnitude of the industrial 
waste problem in the Southeast. 


The latest of the series of annual 
reports on this program, this report 
covers the work sana Bo in 1952 
under the same headings as previ- 
ous reports. 46 pages. 


Coal, coke, gravel and other bulk 
materials have been used to test an 
equation for predicting standard 
deviations from theoretical precision 
of screen-analysis. Use of this equa- 
tion saves the labor of running a 
large number of duplicate samples. 


An improved type pebble stove has 
been designed to preheat air for an 
experimental blast furnace. Termed 
“most direct and economical,” it has 
operated up to 500 cfm; also has 
heated air to 2,300 deg. F. 


Industrial participation in pare 


atomic power for sale to the public 
has received Congressional study. 
The development of atomic power, 
as viewed by many officials, is sum- 
marized in a Congressional docu- 
ment. 


Hew te Order 


“Developments in the Paint 
Industry for 1952.” By 
George S. Cook. Powell 
Magazines, Inc., 855 Ave. of 
the Americas, New York 1, 
N. Y. $1.50. 


“Improvement of Oil Gas 
Substitutability for Natural 
Gas by Pressure Gasification.” 
By D. L. Nicol, J. J. Guyer, 
E. F. Searight and H. R. Lin- 
den. Institute of Gas Tech- 
nology, Technology Center, 
Chicago 16, lll. $2.50. 


Chemical Engineering Report 
No. 6. Supt of Documents, 
Washington 25, D. C. 30 
cents. 


“Review of Latest Develop- 
ments in Outdoor Air Pollu- 
tion.” By W. C. L. Hemeon. 
Mellon Institute, 4400 Fifth 
Ave., Pittsburgh 13, Pa. 


“Occupational Deferment of 
Essential Employees.’’ 
NAVEXOS P-1132, March 
1953. Office of Naval Ma- 
terial, Washington 25, D. C. 


“Industrial Wastes Practices.” 
Florida Engineering and In- 
dustrial Experiment Station, 
University of Florida, Gains- 
ville, Fla. 


“Petroleum and Natural Gas 
Research Program, Bureau of 
Mines, Fiscal Year 1952.” In- 
formation Circular 7659. 
Publications Section, Bureau 
of Mines, 4800 Forbes St., 
Pittsburgh 13, Pa. 


“Theoretical Precision of 
Screen-Analysis Results.” RI 
4933. Bureau of Mines, 4800 
Forbes St., Pittsburgh 13, Pa. 


“Pebble Stoves for Heating 
Gases to High Tempera- 
tures.” RI 4949. Bureau of 
Mines, 4800 Forbes St., Pitts- 
burgh 13, Pa. 


“Atomic Power and Private 
Enterprise,” December 1952. 
Joint Committee on Atomic 
Energy, 82nd Congress, 2nd 
Session. Supt. of Documents, 
Washington 25, D.C, $1 
—End 
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no shaft seals 
or stuffing boxes 


totally enclosed 
... motor and all 


seal-less and 
leakproof 


solid shaft luid 
through rotor chamber >f 


Stator Wirioliohicte Mm sgelmnilti ic mm 


sionresistant,non Pielal-aileelilen, 


r |gap 


*Chempump is the result 

of experience gained 
from over 15,000 field 
installations on seal- 
less pumps. 


...a NEW 


and proved’ concept in pump design 


For the first time, here is a pump that will eliminate virtually all of your 
pump maintenance problems. There is no packing to tighten or adjust... 
no mechanical seals to fail... no lubrication needed. The combined rotor 
and impeller assembly, which is actuated by a radial magnetic drive, is the 
only moving part. 

Chempump prevents losses of valuable liquids .. . keeps explosive, toxic 
and highly volatile liquids sealed in. Corrosive liquids can’t start stuffing 
box trouble. Besides protecting your plant and personnel, Chempump pro- 
tects the fluid being pumped from external contamination . . . especially 
important in vacuum applications. 

Chempump is available in 4, 34, 1, 2, and 3 horsepower sizes . . . open or 
enclosed impellers. Standard materials are cast iron, 300-series stainless steel 
or Monel. Special materials on request. 

For complete information and performance data, clip the coupon below 
and send it in. 




















CHEMPUMP CORPORATION « 1300 E. Mermaid Lane ¢ Phila, 18, Pa. 


Please send complete Chempump performance data. 
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The “swing and spill” hazard in conven- 
tional hook and crane hoisting may soon 
he a thing of the past, according to a mid- 
western laboratory. It has developed a 
new crane which substitutes an automatic 
mechanism, controlled by a small knob, 
for the usual operator's controls. The re- 
sult is a smoother, controlled hoist. So 
new, this crane is still in scale model stage. 


A power plant large enough to serve a city 
the size of Akron, Ohio, is just part of the 
nation’s largest aluminum reduciion plant 
designed and built by Kaiser Engineers. 
Installed capacity of the combined gas 
engine and steam generating facilities is 
473,200 kw of power. A maximum of 140,- 
000,000 cubic feet of natural gas is con- 
sumed per day. Speed was essential, so 
Kaiser Engineer had the plant producing 
wer on ie months after ground- 
reaking. We'll send you an illustrated 
folder on request. 


Instrument 

Engineering 

is a valuable new 

book by Dra 

McKay and peal 

In two volumes (the second out this 
June), it is a comprehensive reference 
book for the practicing engineer—and an 
outstanding contributien to the theory of 
instrument engineering. 


= — 


incidentally, Kaiser Engineers has approxi- 
mately 600 professional engineers, techni- 
cal experts and staff ready to tackle your 
problem in design, engineering or con- 
struction. Call or write: Kaiser Engineers 
Division of Henry J. Kaiser Company, 
Kaiser Building, Oakiand 12, California. 











CE’s Guide to 
NEW TECHNICAL LITERATURE 


What's 
New 
Em «2 


Grinders 
and 
Mixers 


Entrainment 
Separators 


Nickel- 
Lined 
Pipe 


Screens 
and 
Feeders 


Materials 


Bulk 
Packing 


Feeders 


Water 
Demineral- 
izers 


Limit 
Switches 


Gear Pumps 


Maintenance 


Lighting 
Fixtures 





How te... 


.*. meet your grindin and mixin 
uirements from a selection of jar and bal 
ills, drum rollers and tumblers. Includes photo- 

re ee data and comprehensive charts. 





. . select internal downflow Hi- eF 
purifiers to remove entrainment from any steam, 
air, gas or vapor installation. Selection tables as 
_ guide for user. Bul. 401, 4 p. 


.. take advantage of ‘nickel- lined 
steel pipe, fittings and flanges for corrosion pro- 
tection. Test results are listed for 10 yr. period 
in many industries. 8 p. 





-» » apply various types of screens 
to tonnage jobs. Also covers vibrating feeders 
and conveyors. fperatins data, many photo- 
graphs. Cat. 53, 

handle cylindrical- shaped con- 
tainers on pallets or skids with industrial trucks. 
Helps you plan flow of goods and obtain more 
effective storage. Covers use of special attach- 
ments. & p. 





package bulk materials ‘in 1 


ton fiber boxes at rates - to 20 tons per hr. 
Detailed description with photographs and sche- 
matic drawing of rite or strapping 
and unloading. Bul. 0153, 





os control withdrawal rate of 
materials from bins and es coy and discharge 
them to conveyors or processing equipment. De- 
sign details, B acities, dimensions and applica- 
tions. Bul. oS, 12 p. 


greene high- urity “water by 
ion exchange with a mi demineralizer. 
Special emphasis on simplified, positive regenera- 
tion —— § for maintaining efficient perform- 
__ance. 





be & sure that your limit switch 


is satisfactory ‘for explosion-proof duty. Dimen- 
sion drawing, specifications and description of 
IML1- El limit switch. Data Sheet 73. 





Company ..- - 


provide correct fire hose and 


couplings to meet any fire eme — in your 
industrial plant. Description of chemical and 
booster hose, single and double jacket hose and 
special flat folding type. 6 p. 





se gear pumps in petroleum, 

petrochemical, yoeer, food industries and others. 
tos gg of all standard units with photo- 
graphs, 


cut-away and dimension drawings, 
pencity tables and operational data. 
p. 


Bul, 17-A 


work so that it can be done at a satisfactory 
cost. Recommends tools needed to establish a 
maintenance control system. 8 p. 


install explosion- ~proof_ “and 
weather-resistant lighting fixtures for hazardous 
locations. Fixture components are es and 
performance data given. Bul. SEC-K, 











Temperature 
Controls 


Water 
Softeners 


Gas 
Alarms 


Process 
Problems 


plan and “schedule maintenance 


select hose for any of | a anun- 


ber of of! industry applications. Description of 
constructions, performance data, sizes, workin 
pressures, lengths, weights ant recommend 
uses. Also covers fittings. 8 p. 
. choose temperature controls 
for high temperature safety alarms and cut-outs 
up to 1,800 deg. F. Covers specifications, dimen- 
sions, operation, and method of mounting. 
Bul. 101. 
. provide up to 44 percent more 
soft water and prevent ooety loss of zeolite. 
Pilot operated, diaphragm- TF hydraulic valve 
gives automatic operation. 2. 


bustibility, gas samples from several locations. 
Samples are handled in rotation on 30 sec. time 
oo ks Instrument indicates and records. Bul. 


j analyze continuously for cc com- 


increase your file of informa- 


tion on chemical or process problems and me- 
chanical design data associated with process 
work. First of a series of monthly engineering 
bulletins containing much original work not 
previously published. 





The U. S. Stoneware 
Co., Akron 9, Ohio 


V. D. Anderson Co., 
1935 West 96th St., 
Cleveland 2, Ohio 


Bart Mfg. Co. 2 
Bart ee cusvilie. 
9, N. J. 


Simplicity Engi- 
neering Co., 
Durand, Mich. 


Elwell-Parker ee- 
tric Co., 4205 § 
Clair Ave., 
land 3, Ohio 


soll 


Richardson Scale 
Co., Clifton, N. J. 


“Hardinge Co., 
York, Pa. 


Inc., 


Barnstead Still & 
Sterilizer Co., 110 
Lanesville Terrace, 
Forest Hills, Boston 
31, Mass. 


Micro Div., Minne- 
apolis-Hone ell 
Regulator Co., 
_Freeport, TH. 


Quaker Rubber 

Corp., Div. of H. K. 
Porter Co., Inc., 
Tacony and Comly 
Sts.. Philadelphia 
24, Pa. 


Schutte & Koerting 
Co., Cornwells 

Heghts., Bucks 

County, Pa. 


Remington-Rand, 
Inc., 315 Fourth 
Ave., New York 10, 
ma ee 


~ Crouse- Hinds Co., 
Wolf — Seventh 
North S 

Syracuse” io, 
Quaker Rubber 
Div., H. K. Porter 
Co., Inc., Tacony 
and Comly Sts., 
Philadelphia 24, Pa. 


“Burling. Instrument 
Co., 5 Vose Ave., 
South Orange, N. J. 


Elgin Softener 
Corp., Elgin, Tl. 
Johnson- Williams, 


Ltd., 2723 Third St., 
Palo Alto, Calif. 


‘Techniflex Corp, 


Port Jervis, N. 


(Continued) 
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Packaged. 


STEAM GENERATORS 


HEAT 
ot PROCESS 


Economical, and highly efficient, 


SUPERIOR Steam Generators 
arrive at your plant ready to pro- 


duce 


steam for process or heat. 


Completely factory assembled and 
tested, they are backed by un- 
divided responsibility. 


Fully automatic burning oil or gas or both 
in combination, 

Mounted on rigid channel iron base, they 
require 'no special foundation. 

Built-in induced draft eliminates the need 
of an expensive chimney. 

Simple installation permits a nearby 
source of process steam. 
Battery installation provides extreme 
flexibility for varying steam clemands. 
Special units for permanent outdoor 
installation. 

Fire-Tube models in 18 sizes from 20 to 
600 b.h.p. for pressures up to 250 p.s.i. 
Write for catalog 522-F, 

Water-Tube models in 9 sizes from 200 
to 1,000 b.h.p. for pressures up to 
400 p.s.i. Higher pressures on special 
order. Write for catalog 522-W, 


for performance you can BANK on 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, NY. 


Palm laalelolacelati 
Wire Cloth 
Check Point 





Weaving 


Precision 


spots in a wire cloth could completely spoil the most painstaking 
screening operation. 


Our skilled workmen and pre- 
cision looms combine to make 
precision wire cloth that meets 
the most rigid specifications. 
All shute wires are parallel 
and all warp wires are parallel 
as they must be, to assure a 
uniformly woven cloth with no 
defects. One or two open 


In addition to its uniformity and freedom from imperfections, Newark 
Wire Cloth is noted for accurate mesh counts. Available in all the 
commercially used metals, Newark Wire Cloth is woven in sizes rang- 
ing from 4 inches (space cloth) down to 400 mesh. 


We maintain a large stock of the commonly used metals and sizes, 
and are in a position to make prompt shipments. Let us quote on your 
requirements. When writing, please give us details on your process. 


Send for our New Catalog E. 


/ ’ 
NEWARK. 
/ 

f° ACCURACY 


dewark 


“? 
‘e ‘ 
ADO @ 
7 e7 
‘eo, ¢.¢ 
= ire of 


COMPANY 


| 351 VERONA AVENUE *° NEWARK 4, NEW JERSEY 
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New Tecunicat Lirerature, cont. . 


KYodaeds 


How to... Company --- 


r U b b e r Respirators protect personnel against nui- Mine Safety Appli- 
sance concentrations of organic = pa and cer- ances Co., Brad. 
tain acid gases with single oe respirator dock, Thomas and 
that conforms to facial contours. Bul. 1007-1. Meade Sts. 
Pittabureh "8, Pa. 


J T eee ak fests 
® A N Bin Gates . control cones = po gh ma- Stephens-Adamson_ 
and Vaives terials from bins and hoppers. tes Mfg. Co., Aurora, 
and valves are discussed together th Sidere i. 
and dimension tables. Bul. 1252. 


r U S$ f eee Aerosol fill and package Aerosol pro- Island Restomest 
Packing pellant containers of various products. Shown Corp., 27-01 Bridge 
are ge layouts of equipment and photo- Plaza North, Long 
graphs. 4 p. Island City 1, N. Y 


J Froth . apply froth flotation to many Denver Equipment 
industrial separation problems. Many possibili- Co., Box 
ties ranging from fine solids to fibers and oil Denver 17, Colo. 
or grease, all suspended in aqueous medium. 
... obtain a quick round-up ‘of the Abbeon Supply Co., 
various factors related to dehumidification 179-15 Jamaica 
¢ @) r r '@) Sa Tabulation of recommended humidities in vari- Ave., Jamaica 32, 
ous industries. Equipment for measuring and New York, N. Y. 
controlling dehumidification. 























‘ select and maintain vacuum J. Sto 
pumps for high vacuum applications. Covers Sathine: co, ~ 
Snr installations. Tables of formulas, con- Tabor Rd., Phila- 
4 ts and conversions frequently used in delphia 20, Pa. 
that’s why vacuum processing. Cat. 750, 36 p. 


ae avoid serious or fatal accidents _ ” Hose Accessories 
leading engineers choose when using pressure hose on air, gas or steam. Co., 270 rth 
Aids for securing long trouble-free service of 17th 8t., Philadel- 


MPC SARAN RUBBER* LINED both hose and hose couplings. 8 p. phia 32, Pa. 





| Gas ‘ apply ¢ gas turbines to mechani- "Westinghouse ‘Blec- 
STEEL PIPE Turbines cal drive applications. Description of four types tric Corp., Box 2099, 
peotpes Bis. —_, diagrams, penggey peter Pittsburgh 30, Pa. 
whereve corrosi rob ne drawings, performance curves and colore 
. on isa P lem! cut-away drawings. Detailed information on 
component parts. Bul. 5859, 24 p. 





Liquid ; achieve the most ‘complicated Technifiex Corp., 
Level Control liquid level and/or mixing control. New relay Instruments Div., 
You can be interlock system can be varied in sequence to Port Jervis, N. Y 
7 perform hundreds of these intricate processing 
sure you're functions automatically. Shown are solutions to 
getting the ty piee) proc easing pro lems. 


highest de- Control —. , , automatically control fluid _ 
gree of re- | Valves flow at desired gy with half the normal ment Inc. hd 
ist ¢ variation. Detailed description of operating Glenarm 
sistance to | principle. Bul. MB5- 53-5, 4 p. Pasadena Hy Calif. 
corrosive chem- dgpeevesioanete AME. SRS viiaccuie ccaadeibbaloitiaksimeyduak 
Pneumatic ump problem materials in ‘Yeomans er 
lcals, oils, acids | Pumps small volume with a simple pneumatic ejector. pad 1999 North 
and solvents when Can be operated with either air or steam. y St., Melrose 
MPC SARAN RUBBER-LINED STEEL Operating principles described and typical in- Bark, Til. 
PIPE is iad: iepdtiahie ta atther stallations depicted. Bul. 4600, 4 p. 
fabricated light gauge steel or stand- Vibration .. . Feduce vibration and structure- The Barry Co orp., 
“f Isolators borne noise from rotating machinery such as 700 Pleacent St., 
U 
ard steel pipe in 10’ and 20’ standard grinders, motor generator sets, high speed com- Watertown 72, 


lengths, ranging in size from 8 up... pressors, fans and blowers. Bul. 532. Mass. 
bricated ovr exact vire- - — 
os Be a Force aoe ‘take: the guesswork out of Manzel Div., 


ments. Fittings in standard and special | Feed lubrication on high pressure machinery. Details Frontier Industries 
designs for all diameters. | Lubricators of model 25 forced feed lubricators are shown Inc., 315 Babcock 


by sketches and photographs. Cat. 25 G, 12 p. St., Buffalo 10, 
For additional infermation write today FFAS nando sins soon 
te your nearest MPC representative or Rectifiers - apply selenium rectifiers to American Rectifier 


our lication engineering depart- a.c.-d.c. conversion problems. Question and ger 95 Lafa ~~ 
te oPP’ "se answer pooneeiee covers questions asked most "The York, “NY 


ment. crequentiy,. Bul 





You can lick corrosion, It’s as easy as Structural . . erect structural channel with- Versabar Div., 
MPC! Channel out need for welding and aber Usefulness of M-H Standard Co., 

‘ Versabar channel is enhanced by wide variety 617-521 Communi- 
a development of of standard and special fittings, brackets and oa Ave.  pasiaaed 
The Dow Chemical nuts. Tabular es data. 4 p. City 4, N. J 





Company Evaporators solve “evaporation problems Rodney Hunt. 
with turbulent thin film evaporator. Unit han- Machine Co., 43 
dies difficult, heat-sensitive frothy or heavy Vale St., Orange, 
viscous materials in single rapid pass. Charts Mass. 

and pictures describe use, dimensions and opera- 

tion. Bul. 3538, 12 p. 


Fiocculation apply conveyin and mixing ~ ‘Link- Belt t Co. 
omigment for chemical flocculation at water, 807 North Michigan 
and industrial waste treatment plants. Ave., Chicago 1, Tl. 
Inge ee general arrangement drawings 
fications. peotoerapne of different in- 
state: fons. esata 2442. 





Deanerating ae eliminate eorrosion and pit- Graver Water 

Heaters ting of boflers and accessories by removing non- Gonaitiants 
condensible gases from boiler feed water. ith 28, 216 West 
Explanation of functions and design of de- 14t * New York 
aerating mantere with outline of necessary ac 


11,N 
et: wee charts and photo; hs. . 
awrge! Sn gy photograp (Continued) 
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YESTERDAY YOU REQUIRED! : 




























"i Pe eA 


TOMORROW WITH 


iff 
Y WOLVERINE TRUFIN * 
YOU CAN REALIZE THE SAME 
Yi EFFICIENCY IN THIS SMALLER SPACE 
4 


This is a graphic picture of what Trufin can do for you, 


It's worth investigating. 


Reduce ing | Rede ut 


Because Trufin has an exceptionally wide range of outside- 
to-inside surface ratio, the opportunity for saving space 
in heat transfer installation is obvious. 


A heat transfer unit or condenser, tubed with Trufin, will 
occupy a fraction of the space of a unit tubed with plain 
tube of the same capacity. In this regard you can enjoy 
one of two advantages: the required capacity in an 
extremely compact unit or a remarkable increase in 
capacity in your existing space. 

In addition, Trufin, the integral finned tube, has these 
advantages: 


As a one-piece finned tube, Trufin will withstand vibrations, 
shock and sudden temperature changes. 


The clean, smooth surface of the fins helps prevent accumu- 
lation of dirt and foreign objects, thus retaining the heat 
transfer ability of the tube. 


Trufin can be bent or formed as easily as plain tubing 
without loss of adequate fin contact. 


Trufin is available in a variety of fin spacings, fin heights 
and alloys, including ferrous or nonferrous metals to meet 
your specific corrosion requirements. 


Let us tell you more about this unusual Trufin. Would you 
like a data sheet? 


Wolverine Trufin and the Wolverine Spun End Process avail- 


"REG. U.S. PAT. OFF able in Canada through the Unifin Tube Co., London, Ontario. 


WOLVERINE TUBE DIVISION 2 
CRANES NER 


of CALUMET & HECLA, INC. 


Manufacrurers of Quality-Controlled Tubing 
1427 CENTRAL AVENUE ¢ DETROIT 9, MICHIGAN 


“9 
a 
¢ 


4 











Plants in Detroit, Mich. & Decatur, Ala. Saled offices in Princigal Cilies 
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Export Department, 13 E. 40th St., New York 16, N. Y. 











arker 


INDUSTRIAL TUBE FITTING 
STOCKS CARRIED BY 


AKRON 9, O.—B. W. Rogers Co., 850 So. High St. 
ARDMORE, Pa.—Lovis H. Hein Co., 15 West Lancaster Ave. 
BALTIMORE 13, net Machinery & Supply Co. 

1 Brehms Lone 





BALTIMORE 5, Ee prmschan Metal Products Co. 
4300 E. Monument St. 


BEAUMONT, Tex.—Stondard Brass & Mfg. Co., 705 Milam St. 


BOSTON 15, Mass.—A. E. Borden Co., 176 Brookline Ave. 


BRYSON CITY, N. C.—Wallace Co. of Carolina, P.O. Box 572 | 


BUFFALO 7, N. ¥.—Whiteheod Metal Products Co. 
2126 Eimwood Ave. 


Mass.— Whitehead Metal Preducts Co. 
281 Albany St. 


CEDAR RAPIDS, ia.—Giobe bap nage f & Supply Co. 
309 8th Ave., S. E. 


CHICAGO 14, Iil,—Watllace Tube Co., 1300 Diversey Pkwy. 
CINCINNATI 29, O.—Willioms & Co., 3231 Fredonia Ave. 


CLEVELAND 14, O.—W. M. Pn Supply Co. 
777 Rockwell Ave. 


CLEVELAND 15, O.—B. W. Rogers Co., 1900 Euclid Ave. 
CLEVELAND 14, O.— Williams & Co., 3700 Perkins Ave. 
COLUMBUS 8, O.~ Williams & Co., 851 Williams Ave. 
DALLAS 9, Tex. —Metal Goods Corp., 6211 Cedar Springs Rd. 
DAVENPORT, ia.—Giobe Machinery & Supply Co. 

410 East St. 


CAMBRIDGE 39, 


DAYTON 10, O.—J. N. Fauver Co., 1534 Keystone Ave. 
DENVER 2, Colo. —Metal Goods Corp., 2425 Wainut St. 


DES MOINES 6, ia.—Giobe Machinery & Supply Co. 
East First & Court Ave. 


DETROIT 1, Mich.—J. N. Fauver Co., 49 West Hancock St. 


HARRISON, N. J.—Whitehead Metal Products Co. 
1000 South Fourth Ave. 


HOUSTON 3; Tex.—Metal Goods Corp., 711 Milby St. 


HOUST 1, Tex. —Standerd Brass & Mfg. Co. 
“f 2018 Franklin St. 


INDIANAPOLIS 27, Ind. 


Yack ni 


Stee! 
3562 Shelby St. 


JACKSONVILLE, Fia.—Florida Metals inc. 
2937 Strickiand St. 


KANSAS CITY 16, Mo. —tietd Seaton» mag Burlington 
Ave., North Kansas 


KNOXVILLE 5, nen het Engineering = 
2 E. Sth Ave. 


LOS ANGELES 4, Col. “Hest Sestaceciag 6 & Sepoly Co. 
W. Broadway, G! 


LOS ANGELES 12, on caaeaiials Supply ty 
353 East 2nd St 





MEMPHIS, Tenn.—J. E. Dilworth Co., 730 South Third St. 


MILWAUKEE 3, Wis.—Morman Belting & Supply Co. 
522 W. State St. 


MILWAUKEE 4, Wis. — Wallace Cos. of Wisconsin 
838 So. 6th St. 


MINNEAPOLIS 15, Minn. —Vincent Brass & Copper Co. 
124 Twelfth Ave., So. 


NEW ORLEANS 12, La. —Metol Goods Corp., 432 Julia St. 

NEWPORT NEWS, Va. — Noland Co., 27th St. & Virginia Ave. 

NEW YORK 12, N. Y.—Nietsen ——— Equipment, inc. 
298 Lafayette St 


NEW YORK 14, N. Y.— Whitehead senet Products Co. 
303 West 10th St. 


PHILADELPHIA 40, Po. —Whitehead Metal Products Co. 
1955 Hunting Park Ave. 


PITTSBURGH 33, Pa. — Williams & Co., 901 Pennsylvania Ave. 


PORTLAND 10, Oe. Power Equipment Co. 
316 N. W. Savier St. 


ROANOKE 10, sei saci Company, |! Salem Ave. 
ROCKFORD, Ill. —Rockford Tool & Transmission Co. 
802 Broodway 


SAN FRANCISCO 3, 


Cal. General Machinery & Sup. Co. 
1346 Folsom St. 


SEATTLE 9, Wosh.—Palmer Supply Co., 222 Westlake, N. 


SHREVEPORT, La. a Bross & Mfg. Co. 
557 Texas Ave. 


ST, LOUIS 15, Mo. Ea Goods Corp., 5239 Brown Ave. 


RACUSE 4, N. Y.—Whitehead Metal Products Co. 
wis 207 W. Taylor St. 


TOLEDO 2, O.—Williams & Co., 650 E. Woodruff Ave. 
TULSA, Okla. —Ardun Supply Co., 317 S. Detroit 
TULSA 3, Okle.—Metal Goods Corp., 302 North Boston 
CANADA — Railway & Power Engineering Corp. Ltd. 
EXPORT —Mercator Corp., 438 Wolnut St., Reading, Pa. 
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Resin-Base 


| Coatings 


| Extruded 


Thermo- 
plastics 


Centrifugal 
lowers 


Measuring 
Equipment 


Psychro- 
metric 
Thermomete 


Pneumatic 
Handling 


Vertilizer 
Piants 


Sturry 
Controllers 


ton 
Exchangers 


Rulk 
Handling 
Equipment 


Vacuum 
Furnaces 


Process 
Pumps 


Air 
Compressors 


Lubrication 


| Diethyl 


Ethoxy- 
methylene 
Malonate 


Heat 


| Transfer 


Centrifugal ‘ 


ramps 


where required. 


for units from 172 to 8, 800 cfm. 


How to oo = 

"pick the right synthetic resin- 
base coating. Advantages and disadvantages of 
these coatings in chemical industry are de- 


scribed in 16 actual case histories. 8 p. 





. . compare extruded thermoplas- 
tics, such as* polyethylene, methacrylate, poly- 
styrene and fluorocarbons. Shows forms in which 
extruded plastics are available, dimensions, sur- 
face color, and _primary applications. 


- satisfy air and gas handling 
requirements. with centrifugal blowers and ex- 
hausters. Technical data on agitation of liquids, 
air for combustion, air for foundry cupolas, ice 
making, vacuum cleaning and pneumatic con- 
veying. Bul. B-6, 32 p. 

pee familiarize "yourself with 115 
different testing and’ measuring devices for labo- 
ratory and production line use. Brief description 
of each product and its field of application, con- 
densed tables of important characteristics and 
prices. Bul. GEC-1016A, 64 p. 


. get advice on installation of 
natural cire ulation, blower circulated and porous 
sleeve psychrometers for both open and closed 
systems. Details on flujd-filled temperature ele- 
ments for indicating and recording relative hu- 
midity. Cat. 12-A-20, 4 p. 


er transport materials through 
pipelines by pneumatic ejection. Used primarily 
for handling heavy materials that cannot be 
handled well with either centrifugal pumps or 
mechanical conveyors. Bul. 4501, 8 p. 


; make better fertilizer at lower 
cost by continuous mixing and quick curing, 
fast thorough blending, improved granulation, 
and by new methods for adding liquid ammonia 

Book 2459, 16 p. 


...» control consistency and acidity 
of slurry during processing. Drag on revolving 
drum is used to control water dilution valve. 
Temperature rise controls addition of sulfuric 
acid. System details described and diagrammed. 
Data sheet AED 281-8. 


apply ion exchange equipment 
to a variety of industrial problems. Aids for 
selection and listing of general applications. 
Bul. 2508, 12 p. 
.. + Speed up procurement of cen- 
trifugal loaders, car pullers, bin level controls, 
hoists and winches, speed reducers, conveyor 
belt cleaners, holdbacks and carriers by ordering 
stock items. Bul. 653, 4p. . 

‘ ‘improve production of metals 
by use of vacuum furnaces to eliminate gases 
from the melt. Also points out features making 
possible production of new metals such as ti- 
tanium and zirconium. Cat. 770, 4 p. 


.. . handle corrosive and abrasive 
process liquors with minimum pump maintenance 
problems. Exploded view of pump illustrates 
contributing features. Performance data for 
range of sizes: details of alternate packing ar- 
rangements. Bul, 52B6615C, 8 p. 


ae solve industrial ventilation and 
air movement problems. Instructions for calcu- 
lating duct sizes, friction losses, performance 
and hp. requirements. Engineering. installation 
and onerating data for all standard and special 
duty fan applications. Cat. 

ve supply oll- free compressed air 
for process use with non-lubricated compressors. 
Photographs, section drawings and, dimensions 
Bul. A-44, 8 p. 


. ... stretch out machine life and 
assure trouble-free overation by installing cen- 
tralized lubrication. Panoramic presentation en- 
ables you to see at a glance system best suited 
for your needs. Bul. 26, 20 p. 


. use diethyl ethoxyinethvlene 
malonate. Discusses properties, specifications, 
toxicity and packaging. Now used mostly in the 
synthesis of antl- malarials. 4 p. 


keeb abreast of developments 


nstallations. 
ouse organ. 


in heat transfer engineering and 
First issue of bi-monthly external 


2a ret maximum intere hangeabil-— 
ity of parts among plant centrifugal pumps. 
Description of 6 tynes, charts illustrate coverage 
offered by pump line. 4 p. 


Company... 


300 
New 


Bakelite Co., 
Madison Ave., 
York 17, N. Y. 


Plax Corp., West 
Hartford, Conn. 


Billmyre Blower 
Div., Lamson Corp., 
Syracuse 1, 7, 


yeneral Electric 
Co., Schenectady 5, 
Pa & 


Fischer & 
Co., Hatboro, 


Porter 
Pa. 


Yeoman Brothers 
Co., 1999 North 
Ruby St., Melrose 
Park, Ill. 


Link-Belt Co., 307 
North Michigan 
Ave., Chicago 1, Ill. 


The Foxboro Co., 
Foxboro, Mass. 


The Permutit Co., 
330 West 42nd St., 
New York 36, N. Y. 


Standard Products 
Div., Stephens- 
Adamson Mfg. Co., 
Aurora, III. 


F. J. Stokes 
Machine Co., 
Vacuum Equipment 
Div., 5500 Tab 


‘abor 
i "Lec capenaanee 


Allis-Chalmers Mfg. 
Co., 1147 South 70th 
St.. Milwaukee, 
Wis. 


Aerovent Fan Co., 
Inc,, 720 East 
Ash St,, Piqua, Ohio 


Joy Mfe. Co.. Henry 
W. Oliver Bldg... 
Pittsburgh 22, Pa 


The Farval Corp.. 
3249 East 80th St., 
Cleveland 4, Ohio 


Kay-Fries Chemi- 
cals, Inc., West 
Haverstraw, N. Y. 


Young Radiator 
Co., 709 South Mar- 
quette St., Racine, 
Wis. 


Worthington Corp., 
Harrison, N. J. 


(Continued) 
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on coal cutters 


Fittings on the hydraulic system of the 
famous Universal Coal Cutter, manufac- 
tured by The Jeffrey Mfg. Co., Columbus, 
Ohio, are PARKER trouble-free Triple-lok. 


Tube & up...Fouqet 06...wirn panies 


TROUBLE-FREE TRIPLE-LOK FITTINGS 


Few machines get rougher use than coal cutters in 
coal mines. Subjected to severe vibration, caused 
by the action of the cutting head, and operating 
under the most adverse conditions, all parts must 
be ruggedly built, including the hydraulic system. 

You'll find Parker Triple-lok Fittings on coal 
cutters and many other machines used in rough, 
rugged service because they are leakproof under 
the severest conditions of vibration, elevated tem- 





say eee 5 


TUBE FITTINGS ¢ VALVES * O-RINGS 
: Plants in Cleveland « Los Angeles » Eaton, Ohio « Berea, Ky. 


peratures, high pressures and repeated assembly. 
Parker Fittings meet the specifications of the 
A.S.M.E. Code for Pressure Piping, as well as 
J.1.C. and S.A.E. standards. 

So tube it up and forget it . . . with Parker 
Triple-lok Fittings. Ask your Parker Distributor 
for Tube Fitting Catalog 4300, or write The 
PARKER Appliance Company, 17325 Euclid 
Avenue, Cleveland 12, Ohio. 


nicer 


Triple-lok . . . 3-piece 
flare fitting famous for 
its sleevé ... the easi- 
est way to install tub- 
ing systems. Made in 
brass, steel, stainless 
steel, aluminum alley. 





BASIC FACTS 
before 
deciding 
on TYPE of 
PUMP 


: 
r 
2 
} 
3 
i 
? 
| 
; 
f 


3 WRITE for BULLETIN S-146 


on your company stationery, please. 


TABER wun CO. co. —_ 1859) 
204 LM ST. 


Dhan 6041 
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Car 
Handling 


Resorcinol 


Dispersant 


Chlorine 
Dispensers 


Nitrogen 
Generators 


Hydrogen 
Purifiers 


Oxy ygen 
Measurement 


Liquid : 
Processing 
Equipment 


Mew te... Company ... 
ower freight car handling Whiting Corp. 
costs through improvements n the Trackmobile Harvey, Ill. 
road to track switcher. Applications, specifica- 
Gone, performance and dimension tables. Bul. 
-112, 8 p. 


. use resorcinol, an intermediate Koppers 0., “Ine. 
chemical for ‘pharmaceutical and industrial pro- Chemical Division, 
duction. Lists and illustrates finished products Pittsburgh 19, Pe 
which use resorcinol, including bonding adhe- 

sives, medicines, plastics and dyes. Booklet 

C-3-176, 16 p. 


. apply Tergitol disper sant NPX, Carbide & Carbon 
a non-ionic surface active agent with outstand- Chemicals Co., 30 E. 
ing detergent, dispersing and emulsifying proper- 42nd St., New York 
ties. Physical and chemical properties, plus sug- 17, N. Y. 
gested formulations are discussed. 6 p. 


. dispense chlorine at rates from Fischer & Porter 
0.5 to 1,000 Ib. per day, with the Ratochlor Co., Hatboro, 
unit. Tilustrations of component parts, a Pa. 
complete flow mr se TB pictures and diagrams of 
installations. _Cat. 1, 12 Lal 
produce pure nitrogen with a Baker & Co., Inc., 
controllable nydregen content by reacting am- 113 Astor St., 
monia with air in the presence of the Englehard Newark 5, N. J 
catalyst. Generator specifications, applications 
and advantages. 
‘ purify hydrogen to 1 remove ox- Baker & Co., Inc., 
ysen at room temperature. Other gases also can 113 a & 
purified provided there are hydrogen and Newark 5 
oxygen present in proper proportion for catalytic 
reaction. 

- » measure oxygen content di- Arnold O. Beckman, 
rectly without using filaments, catalysts, chemi- Inc., 1020 Mission 
cals or other secondary methods of measure- St., South Pasa- 
ment. Instrument effectiveness depends wa dena, Calif. 
paramagnetic properties of oxygen. Bul. 

.. . satisfy ‘need for. Tefion in Ethylene Chemical 
chemical processing equipment by selecting from Corp., Summit, 
an assortment of basic rod, tubing, sheet and N. J. 
strip forms, Dimension tables and listing of 
properties. 8 p. 

- meet requirements for stainless Alsop Engineering 

steel liquid processing equipment including fil- Corp., 800 Messmer 
ters, filter disks, mixing and storage tanks, por- St., Milldale, Conn. 
table mixers, fixed side and top entering agita- 
tors and transfer pumps. P. 








Controlled 
Volume 
Pumps 


aS accurately 1 meter liquids against Milton Roy Co., 
positive pressure differential between suction and Station C, 1300 
discharge within 1 Aig eat accuracy. Chart of East Mermaid 
typical + eee 6 major industries. Four Lane, Philadelphia 
te ¢ olor materials selection chart. Bul. 553, 18, Pa. 





Pulverizers 


pulverize and ps aa” dry ma- Schutz- 0’ ‘Neill en. 
terials in one ‘operation. Extremely fine grind- 311 Portland Ave., 
ing and uniform particle size distribution are Minneapolis 15, 
claimed. Description of design and operating Minn. 

variables for centrifugal unit. 4p. 





. . use Aquablak G in latex sys- Binney & Smith 
tems. Contains a furnace black with the charac- Co., Technical Serv- 
teristic blue tone of lampblack, plus a non-ionic ice ‘Dept., New York 
dispersing agent. Contains no sodium salts Pe 17, N. ¥. 
does not need additional milling. Bul. 158, 





Polishing 
Agent 


. utilize Attasorb, a new, low- "Attapulgus _ 
cost, free- flowing powder with unique ocreties Minerals & Chemi- 
properties. Describes product use as polishing cals Corp., 210 W. 
agent, offers free samples and advice on formu- Washington Square, 
lation problems. 4 p. _ Philadelphia 5, Pa. 





Catalysts 


. determine cracking catalyst ¢ ac- Inst. of Gas Tech- 
tivity in the presence of hydrogen sulfide. Ele- nology, 17 W. 34th 
ments tested included nickel, iron, cobalt, chro- St., Chicago 16, Il. 
mium, tungsten, vanadium, columbium and tan- 
talum, with thoria and zirconia as guides. 28 p. 





get the latest word on woven Du Pont Co. 
glass fabrics impre ated and coated with Tef- Fabrics Division, 
lon, a tetrafluoroethylene resin. Physical and Room 812, 350 Fifth 
chemical properties plus uses described. a"Y New York,, 





Farfaryl 
Alcohol 


. employ turfury! ‘alcohol. ~ Con- ~ Quaker Oats Co., 
tains information on handling, physical and Merchandise Mart 
chemical data and established uses. Ten pages mae Chicago 54, 


of charts and tables. 28 p. 





Carbamide 


find the chemical and hysical Nitrogen Div., Al- 
properties of crystal urea—carbamide. Lists pos- lied Chemical & Dye 
sible new uses as well as present applications. Corp., 40 Rector + 
Data on solubility and sp. gr. included. 6 P. New York 6, N. 








Chemicals 


+ get information on silicone Anderson Labora- 
products, organo metallics, pharmaceutical inter- tories, Inc., Weston, 
mediates and custom operations. Lists formulas, Mich. 
prices ane Pn de of specialty chemicals for 
syrnaren. evelopment and commercial uses. —End 
Pp 
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Down 
Flow 


M Quay Unit Heaters 


Heating dollars go further when McQuay Down Flow Unit Heaters 
are installed. They are especially recommended for saving heat ordi- 
narily wasted in buildings with high ceilings. These vertical unit heaters 
have the famous Ripple Fin Coils. Providing peak heating efficiency, 
they lower heating costs by circulating evenly and gently this normally 
stratified air. 

In the McQuay line are 22 down flow units to meet your exact 
requirements. Capacities range from 25,400 to 500,000 Btu per hour. 
Four styles of directional air diffusers are available to provide any 
desired air distribution, Consult the McQuay representative in your 
city or write McQuay Inc., 1622 Broadway N.E., Minneapolis 13, Minn. 


d 


comtito 


¢/ 


HEATING * AIR CONDITIONING 
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HORIZONTAL 
UNIT HEATERS 


These unit heaters are offered 
for normal applications where horizontal air flow 
is desired. In 24 sizes with capacities ranging 
from 21,600 to 360,000 Btu per hour. 


BLOWER TYPE 
UNIT HEATERS 


For effective heat distribution 
over large open areas. Available in 8 sizes...in 
suspended and floor models, with one and two 
row coils; capacities from 20,620 to 1,632,000 
Btu per hour. 


mf 


You 


MAKE THE SEASONS 


~*~ 
REFRIGERATION 
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Photo Chemicals Still Booming 


Both the harried amateur (above) and the smooth 


pro are buying photo supplies at a tremendous rate. 


This 


means prosperity for photographic chemical producers. 


Americans like to look at pictures. 
It may be a snapshot of the new baby, 
or the latest Hollywood extravaganza 
featuring the charms of Marilyn Mon- 
roe and Jane Russell, but everyone is 
looking—and buying. 

With the entire photographic in- 
dustry in a state of ferment, the ama- 
teur shutterbug is caught right in the 
middle. He can choose among pola- 
roid cameras, stereo cameras, a still 
camera that’s so simple it can be oper- 
ated by a child or one that's so loaded 
with gadgets that it takes considerable 
agility to snap a good picture. 

And the Hollywood wonder world 
adds even more confusion as it tries 
to entice film audience with 3-D, 
Cinerama, Cinemascope, stereoscopic 
films with stereophonic sound, or even 
the “old-fashioned” Technicolor and 
black and white “flat” film. Top this 
all off with the almost erdless variety 
of photographic processing chemicals 


370 


now on the market and you have the 
complete picture of this booming 
industry. 

Although the market for photo- 

graphic supplies and equipment is still 
relatively small, it’s growing at a 
furious rate. And as the market grows, 
the suppliers of photographic chemi- 
cals can count on a rising demand for 
their products. 
PA Growth  Industry—Consumer 
spending on photodeveloping and 
printing is soaring. In 1939 consumers 
plunked down $18 million. By 1951 
these expenditures—after eliminating 
the effect of higher prices—had risen 
by 294 percent. 

Over that same span of years con- 
sumer outlays on all types of informal 
recreation increased only 141 percent. 
Photography expenditures have ad- 
vanced at a faster rate than spending 
on books, foreign travel or even radio 
and television sets. 


The growth potential is consider- 
able. ‘There are currently some 60 
million cameras of all makes in the 
United States. But only 35 million 
—owned by about 27 million families 
—are in active use. Producers of 
photographic equipment are striving— 
through promotion and publicity cam- 
paigns—to get the 25 million cameras 
that are now in closets out into the 
sunshine. 

Then there are the motion picture, 
medical, commercial and professional 
branches of the industry. Professional 
motion picture film has been used in 
increasing quantities for television 
recording. X-ray film has been grow- 
ing in both medicine and dentistry. 
Many industrial firms are using micro- 
film to preserve important records, and 
the high marriage rate and baby boom 
of recent years has been reflected in 
more trips to the portrait studios. 

The sales figures of Eastman Kodak 
Co. shed a good deal of light on the 
over-all growth of the industry. Sales 
of all types of photo equipment, in- 
cluding film, rose from $123 million 
in 1941 to $351 million last year. 

From a sales standpoint, film is the 
Kodak pacemaker. The volume of 
film sales doubled from 1920 to 1940, 
doubled again from 1940 to 1948 
and, according to present estimates, 
doubled still again from 1948 to 1952. 

The company’s sales records also 
show that color film is almost neck 
and neck with black and white. About 
half of the professional motion pic- 
tures made last year—$52 million of 
Kodak sales—used color film. Almost 
90 percent of amateur motion picture 
film is sold in color and the growing 
preference for color film in still 
cameras persists, too. 

The most recent Census of Manu- 
factures—completed in 1947—provides 
some detailed figures on the industry’s 
operations. 

Motion picture equipment—except 
film—accounted for $90 million of 
manufactures in 1947. Still picture 
equipment shipped by producers came 
to $96 million. Total output of film 
and chemically-treated photographic 
paper was valued at $203 million. And 
prepared chemicals for developing and 
printing reached almost $10 million, 
according to the census. (Continued) 
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How to Simplify 
Pilot Stream Analysis 


3 

1. To determine instantaneously effects of changes in tempera- 
ture, pressure, flow rate, etc., in the pilot stream; 

2. To perform continuous multi-component analysis on the 
pilot stream; 

3. To measure reaction rates under stream conditions; 

4. To determine infrared analytical points for future process 
plant control. 


SOLUTION: 


The Model 14 Multi-Component Analyzer. 


Pilot plant problems require instruments with the flexibility of 
laboratory spectrometers and the ability to operate continuously, 
characteristics of the process plant analyzers. The Model 14 
Multi-Component Analyzer, designed to solve the specific prob- 
lems of the pilot plant, meets these requirements. It records con- 
tinuously—on a six minute cycle—the concentration of up to six 
components in a liquid or gas stream. A multi-point recorder 
plots the absorption of the various components. The instrument 
is ruggedly mounted in a mobile console and may easily be moved 
to the location of the pilot stream. With proper accessories the 
instrument may also be operated as a single beam infrared spec- 
trometer. The instrument may either be purchased outright or 
rented. ea 

Perkin-Elmer manufactures a {°- | ee te 
complete range of instruments °. ‘| ee 
and accessories for all types of in- |. : : 
frared applications in the labora- 
tory and in the process plant. (°: e+ 
Extensive laboratory facilities are {°° as tf £2 
maintained, and are available for |>: ot ¢ hs 
evaluation of infrared analytical (-- «. a " 
techniques for specific plant or =i Bis 
laboratory problems. Complete wien walt ceeiemedon’ of ae 
information will be sent on request. —_ components. Chart width is 10%”. 
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Please send the bulletins checked 
Model 14............... Models 93 and 105................ 
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= : *Trademark The Porkin-Eimer Corporation 


The Perkin-Elmer Corporation, 830 Main Avenue, Norwalk, Conn. 
Southern Regional Office: New Orleans, Louisiana 


For Optical Design and Electro-Optical Instruments 


PERKIN ELMER 





Economics, cont... 


> Number of Producers—The number 

of domestic firms producing photo- 
| graphic equipment and supplies has 
| also climbed rapidly. In 1939 there 
| were 160 firms in the field; by 1947 
| there were 366—an increase of 129 per- 
| cent. Eight large concerns, however, 
took 62 percent of the labor force and 
| produced more than 65 percent of all 
domestic photographic supplies. 
> Foreign Competition Slight—Des- 
pite recent increases, the volume of 
photographic supplies imported into 
this nation is not large by comparison 


we 


cma al —_ ’ with U. S. production. 


ie 
he 

<a ~ § 
. eS 


r & . Imports—excluding foreign movies 
Ber yy y— for commercial use—were $2.8 million 
Ohio, uses the Roper F-10 a "nag in 1947; by 1952 they had risen to 
Pump as original equipment in Meas " f almost $18.8 million, up 562 percent. 
their burner system. The fs alee But these imports amounted to less 
pump, driven off the blower j ret than 4 percent of the $565 million of 
motor, supplies fuel oil to tb i domestic production, not a very fright- 
the unit.-Hopkins Vol- a | sa ening prospect. 
canic Burners, adaptable Bo id Three nations—Germany, Canada 
to any size and design ers and Japan—were responsible for the 
of dryer, are the result ia | bulk of the increase in foreign sales 
of 30 years experi- Lege to this country. German exports of 
ence in the com- cote photo equipment to the U. S.—mostly 


bustion engineer- y | cameras—climbed 649 percent over the 
ing field. e FACTS YOU WANT TO KNOW | period 1947-1952—to a level of $9 
About the Series F Pump | million. 
Canadian sales to this country— 
primarily film—over that period rose 
986 percent, to the $2.4 million mark. 
And Japanese sales spurted 753 per- 
cent to a total of $1.1 million. 
: : | ©Small But Spunky—The photog- 
* Series F Pumps available in 1-300 raphy industry offers a good example 
G.P.M. sizes — pressures to 300 P.S.I. of the close alliance between chemical 
FOUR PORT DESIGN — eight optional firms and the ultimate consumer. 
piping arrangements, 4 CW and 4 CCW —_—|_——s Unfortunately it’s not possible to 
rotation, cuts installation time and costs. _ break down the $565 million of photo 
SLIDER COUPLING—on sizes 1 _ equipment produced last year into 
through 20 G.P.M. permits positive _ purchases by consumers, business and 
smooth drive and maintains axial hy- professional photographers. But if we 
draulic balance. HELICAL GEARS — of use the rising trend of consumer outlay 
equal size, are heat treated and pre- __ on printing and developing as a guide, 
cision ground. Flange type | it appears that consumers now spend 
bronze bearings give ample —_ twice as large a proportion of their 
support to pumping elements. income buying the products of the 
MODEL shown has Packed photo industry as they did in 1939. 
Box; also made with Mechan- And the outlook for this growing 
ical Seal. Relief valve models industry is bright for the years ahead. 
available. New cameras for amateurs, new movie 
Send for Catalog 953 | techniques, new uses for film in indus- 
| try and medicine, wider use of film in 
television—all these developments spell 
further growth for the photographic 
R @) p ce industry. When you add it all up, it’s 
eral eA erect clear that producers of photographic 
ER" ee 


Geo. D. Roper Corporation ‘ ZB chemicals can rely on a rapidly ex- 
Kola ty Utnfot 


Hopkins Volcanic 
Specialties, Inc., of Alliance, 





439 Blackhawk Park Avenue panding market for their products for 
Rockford, Illinois a long time to come. (Continued) 
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A flange 
with a background... 


You are looking at a flange with a history. Taylor Forge made the forged steel 
flange and in a sense the forged steel flange made Taylor Forge. It was Taylor 
Forge, back in 1905, who made the first forged steel flanges on a commercial 
scale . . . and it is Taylor Forge who has guided flange development across the 
past half century. 

Through the first threaded flange form, the bolted Van Stone form, and the 
perfected welding neck form pictured here, Taylor Forge has undeniably con- 
tributed more to flange development than any other organization’. 

Taylor Forge Welding Neck Flanges are a part of the WeldELL® line—the 
line that more than 20 years ago gave industry the first complete line of fittings 
for pipe welding. The organization that led development is still leading . . . in 
scope of types, sizes, weights, materials . . . in quality and downright value! 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices & Works: P.O. Box 485, Chicago 90 
Piants at: Carnegia, Pa., Fontana, Calif., Gary, ind., Hamilton, Ont., Canada 





When pressures rose from the old 150- and 300-pound standards to _ basis of recognized practice for flanges in sizes through 24”. Again, in 
400, 600 and finally 900 pounds, it was largely the exhaustive research 1938 Taylor Forge published the first edition of the now authoritative 
of Taylor Forge that supplied the formulas for determining stresses in ‘Modern Flange Design” based on methods proposed by E. O. Waters, 
flanges for any given condition of loading. Among many examples: D. B. Rossheim, D. B. Weastrom and F.5S. G. Williams, Taylor Forge 

*the Taylor-Waters formula, published in 1927, became and still is the Manager of Engineering Standards. (ASME ‘Trans., Apr. 1937) 
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ASK THE 


AEROFIN 
MAN 


[boul Practical 


Hi dl | NCPAN EC 


There is a competent Aerofin 
heat-transfer engineer near you 
—qualified by intensive train- 
ing and long experience to find 
the right answer to your own 
particular heat-exchange prob- 
lem-and backed by the research 
and production facilities of the 
pioneers in light-weight ex: 
tended surface. 

Ask the Aerofin Man, 


Aerofin units do the job 
Better, Faster, Cheaper 


ECONOMICS, cont... 


More Inflation? 


“No,” says McGraw-Hill’s Eco- 
nomics Dept. “Unless some desperate 
new international crisis touches off an- 
other mass stampede to buy before 
war requirements make it too late— 
a quite remote possibility at this junc- 
ture—it seems to us—we do not antic- 
ipate much of any increase in the gen- 
eral level of prices over the period 
immediately ahead, say the next year. 

“For the long pull we think the gen- 
eral trend of prices will be upward, 
but we still anticipate some let-down 
in business before they get firmly 
headed that way again.” 

There are good foundations for 
these statements. 

¢ Although impressively numerous, 
recent industrial wage and price in- 
creases have been relatively modest. 

@ Unless the drought now wreck- 
ing much of the Southwest becomes 
more general, farm prices should drift 
downward. Latest reports indicate 
above average crops for the nation as 
a whole, 

e The federal deficit predicted for 
the coming year will have a relatively 
mild inflationary potential. The in- 
crease in total money supply will not 
be much greater than last year. 

@ While consumer buying is going 
strong, there is no sign of that hectic 
buying which, on the demand side, is 
required to create an alarming wave 
of price inflation. The reason: people 
see production moving ahead at record- 
breaking peacctime levels. 

There are those who argue that, 
even if there is nothing in the latest 
wage-price developments to cause in- 
flation, a large increase in federal defi- 
cit financing is sure to do so. And 
recent estimates are that the Treasury 
will have to borrow $10 billion in the 
second half of 1953 to pay its bills. 

But on closer inspection, this figure 
is not so imposing. It’s only a little 
more than last year’s rise in the money 
supply, which failed to cause any up- 
trend in prices. 

And $10 billion would be only 
about a 5 percent increase in the pres- 
ent supply of money. The output of 
goods and services could easily in- 
crease that much by the end of the 
year. That leaves no reason to expect a 


surplus of money that will force up the 
price of goods. 

In fact, if government expendi- 
tures or business expansion turn out 


4 ARO fIN (Baak-i-yer-P- ge ON 


Aerofin is sold only by manufacturers of nationally 
advertised fan system apparatus. List on request. 
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to be less than expected (the end of 
the Korean War, for example, will 
save at least $1 billion), the supply of 
goods may well outrun the increase in 
money to buy them. 

So it’s at least an even bet that 
prices will be falling, not rising, before 
1953 is over. 


Canadian Chemicals Boom 


Canadian production of chemicals 
and allied products will probably go 
over the $900-million mark this year. 
Compare this to the prewar figure of 
$160 million and you'll see why U.S. 
firms are scrambling to get into the 
act. 

Total capital investment in Cana- 
da’s chemical industry is nearly a bil- 
lion dollars. ‘This year alone almost 
$122 million will be spent, 12 times 
the amount spent in 1945. 

Much of this capital is being pro- 
moted through Canadian-American 
partnerships like those between Im- 
perial Chemical Industries, Ltd., and 
Du Pont, or between Union Carbide 
and B, A. Shawinigan, Ltd. Another 
big chunk is coming from wholly- 
owned subsidiaries of U. S. companies 
like Dow and Monsanto. 

Petrochemicals are getting a big 
play, too. Total investment here is 
nearly $200 million and it’s growing. 
Alberta’s cheap natural gas is the 
big attraction, but it presents a big 
problem, too: distance. 

Located in the western plains area, 
Alberta’s gas fields are about 2,000 
miles from the industrial center of 
the country, Montreal. Looking west- 
ward is no better because of the rough 
terrain of the Canadian Rockies. This 
factor may be a very painful thorn. 

Even though the Canadian home 
market is still too small to justify all 


this boom, Americans have two good | 


reasons for wanting to build there: 
they want to qualify as Canadian com- 
panies to export under British Com- 
monwealth tariffs, and they expect 
Canada’s needs to grow and want to 
be in on the ground floor. 


Broader paper product line will be one 
of the most immediate results of 
the recent merger of Marathon 
Corp., Menasha, Wis., and North- 
ern Paper Mills of Green Bay. 
Marathon brings $86-million sales, 
mostly food and consumer goods 
purchasing to the new setup; North- 
ern’s $21-million sales are largely in 
household paper products. —End 
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(DEMING PUMP SPEAKING) 








! CURED A LOT 
OF HEADACHES 
AND REDUCED A 

LOT OF COSTS 


us 
Pd 
“ 


“\ work in a knitting mill. My job is to recirculate a corrosive liquid 
bleach through a tank with heating coils. The hot solution is then 
sprayed into vats which hold about 3000 Ibs. of unbleached cloth. 
I pump for about 9 hours at a stretch. Then | rest for about 1/2 hours 
while they unload the bleached cloth from the vats. Then | start 
pumping on my next 9 hours’ stretch. 


“I've been on this job for 1% years with no layoff due to me. My 
boss hasn‘t spent a nickel for repairs or maintenance on my account. 
He says that the pumps | replaced on this job cost him plenty in 
upkeep. They were run by V-belts which would rot out and the pump 
bearings would corrode and freeze. Other troubles included the loss 
of many a batch of ruined cloth. So he tells me | cured a lot of 
headaches and reduced a lot of costs.” 


(The Deming Pump speaking is a standard Fig. 4612 with regular 
drip proof motor. Full details on request.) 


Send for BULLETIN NO. 4600-A 


This illustrated bulletin gives you plenty of facts 
on the latest models of Deming Sump Pumps, 


THE DEMING COMPANY 
525 Broadway « Salem, Ohio, U.S.A, 
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F, VOCOSS Ss pe rvends Dougles Greenwald, McGraw-Hill Dept. of Economics 
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CONSUMPTION 


1935 Average = 100 


PRICES 
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industrial Chemicals index 
J M ' 
(Ear) (Prelia.) (Retieed) 


INDEX 288.00 295.46 296,29 


Fertiliser sossccccvens 65.91 71,87 
Pulp & Popersssereseees 30.69 31.38 30.87 
‘Petroleum Refining. .++.+++ 27.57 28.06 26.55 
Hon & Steel.sissserseee 17.28 18.34 17.51 
Royonsssevesevevenes 32,00 31.76 31.45 
Glass. ceesercvesesnes 24.88 23.55 
Paint & Varnishss.ssesee 31.36 31.15 
Textilessscscsseseeene 11.35 10.99 
Coal Products ss .essseee 12.50 11,92 
Leother sesseseseneene 4,29 441 4.49 
Explosives ws secsseveee 9.28 9.09 
Rubber. ssccssesssesee 6,83 6.79 7.19 
Plostics are 19.46 19.66 
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Chemical Engineering's Price Indexes 


Chemicals uP 
Oils ond Fats DOWN 


Chemicals Oils & Fots 
As of August 1, 1953 125.51 57.21 
Last Month July 1953 125.09 58.88 
Yeor ago July 1952 119.57 55.30 
Two years ago July 1951 119.35 76.69 














$7 Index (1935-39 +100) 
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New High for Chemicals 


Output of chemicals and allied 
products, as measured by the Federal 
Reserve Board, has risen every month 
since the beginning of the year. This 
is the only major industry registering a 
record of this type in 1953. 

The midyear index is about 5 per- 
cent higher than January’s, while total 
industrial output is running only 2 
percent ahead of the January figure. 

Looking ahead to the last half of 
1953, chemicals output will continue 
to make a better record than industry 
as a whole. 
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Cut costs—increase production with 


REEVE § Variable Speed Control 


Reeves Variable Speed Control makes your machines 
more accurate, more flexible, more productive . . . 
synchronizes them to the required speed and timing 
of different materials, shapes, sizes and operators. 
Anywhere—anytime Reeves Control gives you in- 
finitely variable, stepless speed adjustability . . ; 
simply with the touch of a button or the turn of a 
handwheel. 


REEVES complete line includes a model for every 


specialized need—capacities up to 87 hp— speed ratios 
as great as 16:1... is standard equipment on more 
than 2750 different makes of machines. Let a REEVES 
Engineer examine your speed control problems .. . 
show you how you can bring your machines, mate- 
rials and operators into perfect synchronization . .. 
to cut costs... increase production. Send today for 
complete '132-page catalog. Specify Dept. CE58-1-G. 
REEVES PULLEY COMPANY + COLUMBUS, INDIANA 


Choose from the complete line —REEVES! 


Trans- 
riable speed in 
vuaen for providing, 


1953 


Plexi. 
most need Drive Is the 


omicai 
e 


Motedrive combines mo- 
tor, speed varying mecha- 
nism and reduction gears in 
one single, compact unit. 
Speed variations 2:1 : 
10:1. Sizes from fractional 


to 30 hp. 


’ Most 
‘erlabie speed 
7 Peed range 
drives in ris 
Available 2", 4!" ection, 
1 hp, len Yr, % ond 
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(-] #1 SIDE-ENTERING AGITATOR 
[-] #2 HEAVY-DUTY MIXER 

((] #3 PASTE MIXER 

(] #4 PROCESS KETTLE 


(1 #5 REACTION UNIT 

(1) #6 SEMI-PILOT PLANT ASSEMBLY 
(1) #7 CONTINUOUS CRYSTALLIZER 
[1 #8 CONICAL BLENDER 

) #9 TURBINE AGITATOR 


Here are practical engineering presentations on how some 


interesting process problems were solved. The problems are 
discussed, the limiting specifications outlined, and the results 
detailed. Actual assembly drawings are reproduced. 
Here are information and ideas that you can use. 
Maybe you'll find the answer to a current problem. Certainly 


you'll pick up ideas for the future. 


Be sure to get your copies of these helpful bulletins. Simply mail 
the coupon below or use the postage-free reader 


service card that this publication provides. We'll see 
that you get the very next mailing. 


INDUSTRIAL PROCESS ENGINEERS 
2 Lister Ave., Newark 5, N. J. 


Please send me your engineering bulletins. 


mame: INDUSTRIAL PROCESS ENGINEERS 


2 LISTER AVE., NEWARK 5, N. J. 














ENGINEERS, DESIGNERS, MANUFACTURERS 
OF PROCESSING PLANTS AND EQUIPMENT 
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Typical plants where L& N oxygen recording equip- Left: A steam central station (boiler furnace in 


ment keeps total oxygen completely a 


nd accurately rear) in an eastern utility, Right: A process heater 


recorded, for more efficient combustion control. in an eastern oil refinery. 


NEW PERFORMANCE fev 
COMBUSTION EQUIPMENT 


with the LaN Magnetic Oxygen Analyzer 


dri, Ad ND46-91(3) 
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@ Rugged, stable and precise, this unique analyzer detects the 
percentage of oxygen in flue gas from boiler furnaces and process 
heaters in oil refineries. Since oxygen is the most reliable index of 
excess air, especially when firing with mixed fuels, these desirable 
advantages are now made possible: 

(1) combustion efficiency goes up (2) fuel costs go down, and 
(3) maintenance time is cut to the barest minimum. 

To triply assure you of best results, Leeds and Northrup 
has teamed up this advanced instrument with the Speedomax® 
Recorder and a sampling unit experience-engineered for reliable 
operation. This efficient combination offers you this war- 
ranted and superior performance: 

e Calibrated Accuracy: + 0.15% oxygen against standard 
gas mixtures 

e Sensitivity: Better than + 0.05% oxygen 

@ Stability: Better than + 0.15% oxygen 

© Speed of Response: Initial—8 to 12 seconds; 90% of final 
reading—35 seconds 

To revitalize your fuel-burning efficiency, remember that 
L&N oxygen equipment gives you . . . a rapid response to 
oxygen for “‘tight’”” combustion control . . . an accurate check 
on air with no need for tank samples . . . the most practical 
answer to continuous, trouble-free operation. : 

For further information, write to Leeds & Northrup Com- 
pany, 4916 Stenton Avenue, Philadelphia 44, Pa. 


instruments automatic controls « furnaces 
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Even with the biggest producer about to triple pro- 


duction, the wide variety of 


new uses for epoxy resins 


points to a sellers’ market for a long time to come. 


Thirty million pounds of annual 
capacity by January! That’s the goal 
epoxy resin producers, Bakelite, Ciba 
and Shell Chemical, have before 
them. Contributing mightily to reach- 
ing it is Shell Chemical Corp.’s new 
Houston plant, scheduled to go on 
stream late in the fourth quarter of 
this year. 

The new plant will triple Shell’s 
production capacity and will make the 
company far and away the world’s 
biggest producer of epoxies. And be- 
cause Shell will make its own epi- 
chlorohydrin and bisphenol A—the 
two major components of epoxies—its 
competitive position should become 
even stronger than it is today, 

Practically unknown at the end of 
World War II, the rise of epoxies has 
been tremendous. From a total supply 
of about half a million pounds in 
1947—mostly imported from Europe 
—consumption in 1952 rose to nearly 
7 million, Now with so much new 
capacity coming into play, some peo- 


380 


ple are beginning to wonder if the 
industry hasn’t gone too far. 

Shell doesn’t think so! Although 
there may be some temporary over- 
capacity, the company is confident 
that the many new uses now being 
investigated will more than take up 
the slack. 
> Build With Them—One of the 
brightest of these potential new uses is 
in chemical and petroleum tankage 
and pipelines, not just in protective 
coatings, but as primary structures. 
Although plastic pipes are being used 
in many places, nobody has ever been 
able to develop one that would with- 
stand both high pressures and tem- 
peratures and still be impervious to 
most corrosive materials. 

Glass fiber reinforced epoxies may 
well hoki the answer, and Shell's 
Union, N. J., laboratory is working on 
such a formulation. Primarily being 
developed for transporting sour crude 
oil and salt water, where pressure and 
temperature are in the range of 1,000- 


Another Surge of Chemical Uses for Epoxies 


2,000 psi. and 100-200 deg. F., the 
new pipe may find many uses in the 
chemical field in view of low leak- 
resistance at high pressures and su- 
perior shear properties. 

Present plans call for winding the 
pipe on mandrels and then joining 
the sections with glued, reinforced 
plastic joints. An idea of the poten- 
tial can be gained from the fact that 
over 50 million feet of piping was 
bought last year for sour crudes alone. 

The same type of formulation will 
be used for chemical tanks, too. One 
company has already built such a 
tank and is quite happy with it. An 
important advantage: because the res- 
ins are themselves resistant to almost 
all corrosive chemicals, structures 
made with them will never have to 
be protective-coated. 

Epoxy-glass laminates are currently 
being used in the electrical field, too, 
where they are of particular interest in 
the preparation of etched circuits. Ad- 
vantages here are high temperature sta- 
bility, excellent insulation resistance 
and outstanding adhesion to metals, 
making possible the manufacture of 
copper- or aluminum-clad laminates in 
one operation. 
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> Glue With Them—In the secondary 
structural field—adhesives—epoxies are 
moving up strongly because of their 
unique adhesive qualities. Some ex- 
perimental modifications retain up to 
85-90 percent of their strength at 
500 deg. F., curing can be done at 
low temperatures—up to 200 deg. F’.— 
and no volatiles are released during the 
curing step. 

There seems to be almost nothing 
that can’t be bonded by these res- 
ins. Metal-to-wood, metal-to-metal, 
ceramic, rubber and glass bonds pre- 
sent few problems. Early adhesives 
were lacking in peel strength, but the 
addition of flexibilizers is expected to 
remedy that. Right now the aircraft 
industry is using a big volume of 
epoxies in honeycomb and stiffeners 
for door and wing panels. 

Shell expects a big market to de- 
velop in metal-to-insulation bonds for 
refrigerators, too. Already used in 
washers, dryers and ironers, epoxies 
should be well-suited for the extreme 
temperatures differences encountered 
in freezers and refrigerators. 
> Protect With Them—The first major 
use for Shell’s Epon Resins was in 
protective coatings, and the bulk of 
sales—85 percent—still goes to that in- 
dustry. Currently, can and drum lin- 
ings, industrial maintenance paints 
and appliance primers are the best 
outiets. But here, too, big new uses 
are anticipated. 

Two of the biggest should be in 
wire enamels and tin decorating. 
Epoxies get three shots at the latter: 
in the primer coat, in the litho- 
graphing inks and in the clear outer 
coating. All of these represent sizable 
potential markets. 

Epoxy producers are looking long 
and hard at interior paints, too. In 
kitchens and bathrooms, particularly, 
the resistance of epoxies to abrasion 
and frequent scrubbing would be of 
great value. The big hitch right now 
is price—60-67¢ a Ib. for 100 percent 
solid resin. New developments in for- 
mulation, however, now permit the in- 
corporation of epoxies into varnish- 
type finishes with improved abrasion 
and alkali resistance at little or no 
increase in cost. 

Masonry paints using epoxies is an- 
other big potential. Here again re- 
sistance to corrosion and abrasion is 
most important. 

Rounding out the epoxy future-use 
picture is the imbedding of electrical 


IN BRIEF—A capsulated listing of this month’s newsworthy products. 


It’s New... 

Epoxy Resins. 
Fungicides 

Glycerine Substitute 
Melamine Resin 
Synthetic Film Base 
Rubber Activator 
Durable Flame Proofer 
Drying Oil 
Insecticide Base 

Soil Conditioner 
Liberating Compound 
Water Repellent 
Rayon Tire Cord 
Emulsion Adhesive 
Stabilizing Agents 
Plasticizer 


Making a stron 


parts in plastic, called potting. Here 
the excellent adhesion of the resins 
to metal greatly reduces the dangers 
of arcing by elimination of bubbles 
and by assuring a continuous resin- 
metal interface. 

The only major users of this tech- 
nique now are the Armed Forces, but 
Shell expects that soon the chemical 
industry and many others will begin 
to pot transformers and coils in their 
plants. 

Adding it all up it looks like these 
potential new uses for epoxy resins well 
justify the current round of plant ex- 
pansion. 


Nore: For more information on the 
chemistry, uses and properties of epoxy 
resins, see Chemical Engineering, 
Nov. 1950, p. 192—Eprror. 


Fungicides 


Oil-soluble organo-metallics form- 
ulated as emulsifiable concen- 
trates. 


H. L. Woudhuysen and Associates 
has completed several years’ work on 
a process for making a new group of 
fungicides which it calls emulgates. 
The process is aimed at formulating 
oil-soluble organo-metallics as emulsi- 
fiable concentrates applied as oil-in- 
water emulsions after dilution with 
large amounts of water. 

Stable emulsions are said to form 
easily, while no mechanical stirring, 
stickers or spreaders are required. 
There is no risk of dusts or fumes. 
Particle size is extremely reduced, 
and the glyceride oil carrier improves 
penetration, spreading, adherence and 
film-forming. 

These emulsifiable concentrates 
carry in solution, either singly or 
combined, the aromatic or aliphatic 
compounds of such metals as cadmium, 
cobalt, copper, mangenese, mercury, 
silver, zinc. This type of emulsion, 
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It’s Good for... 

Oil and chemical pipes and tanks, and for paints, too..... “386 
Eliminating mechanical stirring and spreaders. 3st 
New kinds of alkyd resins and improved surface coatings, 381 
Increasing the wet strength of paper 382 

r, thinner snotion 

Reducing manufacturing costs of G 82 
Making cotton impervious to combustion at 4,500 deg. F. .382 
Protective coatings. Dries and polymerizes fast 3 
Killing many household and agent ent pests 

Replacing minerals lost throu 

Use where safe, controlled chlorine release is needed 
Imparting water repellency to cotton, wool and synthetics. 390 

Stronger, more fatigue-resistant tires 

ie | strong, heat-resistant bonds to many surfaces..., .391 
Providing antistatic pro: 

Papers, rubber latices, fibers, glues and starches......... 391 


See Page . 


natural soil erosion 


rties to vinyl resins 391 


though developed for plant disease 
control, is expected by the manufac- 
turer to find considerably more wide- 
spread application. 

The first three of these emulgates 
are now on the market. They are: 

1. Mercusol, a solution of copper 
resinate and phenyl mercury salicy- 
late, a grain seed disinfecting emul- 
sion concentrate, adaptable to slurry 
treaters; 

2. Merculine, a high potency mer- 
cury solution, an eradicant and pro- 
tectant fungicide for grass and fruit 
disease control, for soil disinfection, 
root rot control, and treatment of 
special seeds; 

3. Mercadmine, a combined cad- 
mium-mercury solution, effective for 
the control of dollar spot on turf 
grass, with remarkable residual pro- 
tection.—H. L. Woudhuysen & Asso- 
ciates, 17 Battery Place, New York, 
NF 


Glycerine Substitute 


Will make possible new kinds of 
alkyd resins and improved surface 
coatings. 


Production of trimethylol ethane 
(TME), a new trihydric alcohol that 
is said to have important advantages 
over glycerine, has begun. Until now, 
glycerine has been the only trihydri¢ 
alcohol that’s available for commercial 
applications. 

In contrast to glycerine, 'TME has 
all primary hydroxyl groups, a factor 
which not only speeds up the manu- 
facture of alkyd resins, but which also 
gives greater stability and durability 
to paints formulated with these 
alkyds. 

TME is made from freely-available 
chemical intermediates and should, 
therefore, have a relatively stable price 
structure. Plans are already completed 
for the early expansion of TMF. fa- 





cilities beyond the volume of the 
initial unit at Garfield, N. J—Heyden 
Chemical Corp. 342 Madison Ave., 
New York 17, N. Y. 


Melamine Resin 


Paper treated with this resin sup- 
ports 13-lb. weight, above, even 
when thoroughly wet. 


Industry has long known that in- 
dividual paper fibers can be as strong 
as steel of the same dimensions. Now, 
by adding this new synthetic mela- 
mine resin, Melostrength, you can 
bond these fibers together and get a 
much stronger paper. 

The resin is added in small per- 
centages to the paper pulp in the 
beater bath. Tests have shown that 
this treatment gives paper twice the 
dry strength of untreated paper and 
five times the wet strength. And beat- 
ing time is less. This means you save 
on power costs while producing a 
paper with more dimensional stability 
and less tendency to curl. 

Melostrength resin is also claimed 
to be much better than other 
strength-improver chemicals in that it 
imparts a high degree of resistance to 
acid hydrolysis. Treated papers are 
said to retain almost all their strength 
even when subjected to the acids 
found in fruits, vegetables and meats. 

Major current uses of these papers 
are non-industrial ones like freezer 
packages, blueprint papers and army 
combat maps. But Cyanamid expects 
that many industrial uses will be 
found, particularly in packaging— 
American Cyanamid Co., 30 Rocke- 
feller Plaza, New York 20, N. Y. 
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Synthetic Film Base 


Is several times stronger than any 
of the present types of safety film 
base. 


For use in motion picture film, this 
new polyester has great strength and 
high dimensional stability. And it 
has the added advantage of reducing 
the film thickness needed, making 
possible greater footage per reel. 

Polyethylene terephthalate is the 
product and it’s closely related to both 
Dacron polyester fiber and Mylar 
polyester insulating film. Although it’s 
currently available only in limited ex- 
perimental quantities, construction of 
a new plant is scheduled to start soon 
and full production should be reached 
by mid-1955. : 

Compared with either cellulose ni- 
trate or cellulose acetate films, the 
new polyester has twice the tensile 
and tear strengths plus four times the 
elongation. And changes in humidity 
or even complete immersion in water 
are claimed not to affect it. 

The combination of toughness and 
excellent flexibility—up to 17 times 
more flexible than standard films— 
has permitted a 27 percent reduction 
in film thickness. This saves both 
shipping and storage costs. 

The continuous process used to 
produce the new base starts with the 
manufacture of a polymer from ethyl- 
ene glycol and dimethyl terephtha- 
late and ends with the finished 
polyester. And since no solvents are 
used in casting the base, the solvent 
recovery problem of most other proc- 
esses has vanished.—E. I. du Pont 
de Nemours & Co., Wilmington, Del. 


Rubber Activator 


Reduces manufacturing costs of 
GR-S cold synthetic rubber. 


A new chemical activator that re- 
duces manufacturing costs of GR-S 
cold synthetic rubber by speeding up 
production and making a more uni- 
form product has just been developed. 
Referred to only as a sulfoxylate de- 
tivative, it is said to be capable of 
saving the synthetic rubber industry 
$700,000 a year. 

Pilot plant tests have shown that 
use of the activator greatly simplifies 
cold rubber production. And it can 
be used in either cold latex or solid 
cold rubber recipes. 


Initial production of 600,000 Ib. of 
GR-S cold rubber has been authorized 
at two government-owned plants, the 
Port Neches, Tex., plant operated by 
U. S. Rubber, and the Baton Rouge, 
La., plant operated by Co-Polymer 
Corp.—U. S. Rubber Corp., Nauga- 
tuck Chemical Div., Rockefeller Cen- 
ter, New York 20, N. Y. 


Durable Flame Proofer 


Keeps cotton fabrics from burst- 
ing into flame even when exposed 
to a blow torch. And it won’t 
launder out. 


Here’s a new chemical impregnant 
for cottons that provides a lasting 
finish impervious to combustion even 
at temperatures up to 4,500 deg. F. 
No after-glow is experienced with new 
cloth and very little occurs even after 
a dozen washings. 

The new formulation, called Perma- 
proof 300, is said to be the first of its 
kind that can be laundered or dry- 
cleaned repeatedly without losing its 
fire-retardant properties. And what's 
more, no dermatitis or toxicity prob- 
lems have been encountered either 
from handling the compound or from 
wearing the treated cloth. 

Initially developed and tested for 
the steel industry, Permaproof 300 is 
a mixture of thermoplastic and 
thermosetting resins, exact nature still 
a closely-guarded secret. It is pre- 
pared as a water dispersion of high 
solids content, and can be diluted 
indefinitely without danger of coagula- 
tion. Ordinary textile finishing equip- 
ment is used to apply the compound. 

During storage there is some ten- 
‘dency for the solids to settle out, but 
simple mixing remedies this situation. 
And being emulsions, coagulation will 
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CELITE FILTRATION produces clear sparkling water 


e oe even removes chiorine-resistant organisms 





ey, 


1 water works—engineers find that 
a Celite Diatomite Filtration System permits 
lower capital investment plus high operating 
efficiency. Filtration is extremely thorough, the 
filter cake can withstand many times the pres- 
sure of an ordinary filter bed, No pH control is 
necessary with Celite. 


in swimming pools—operators find that Celite 
Filtration not only safeguards the purity of pool 
water, but it provides sparkling clear, inviting 
water—an important asset in attracting cus- 
tomers. With Celite Filtration, there is a con- 
tinuous recycling of water at fast flow rates, and 
the need for chemical treatment is reduced. 
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Celite* Filtration removes even the 
finest suspended solids such as 
amoebae and algae—many of which 
cannot be filtered by other means. 
All theseimpurities are entrapped by 
Celite’s almost infinite network of 
tiny porous particles... thus reduc- 
ing the need for chemical treatment. 
Celite offers many other advantages, 
too... it permits important space 
savings in the installation, high 
flow rates are maintained, and far 
less backwash water is required for 
cleaning the system. 

Carefully processed from the pur- 
est deposits of diatomaceous earth, 
Celite is available in nine standard 
grades. Each is designed to filter 
out suspended impurities of specific 
size and type. Utmost uniformity of 


Johns-Manville CELITE 
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product is maintained, so that when- 
ever you reorder, you are assured of 
the same accurately graded powder. 
Municipal water works engineers, 
food processors, beverage manu- 
facturers, swimming pool operators 
... all who require “drinking-pure” 
water, can benefit from filtration 
with Celite Filter Aids. It will pay 
you to investigate the many advan- 
tages of Celite for your particular 
requirement! To have a Celite Fil- 
tration Engineer study your problem 
and offer recommendations, simply 
write Johns-Manville, Box 60, New 
York 16, New York.In | 
Canada, 199 Bay Street, a 
Toronto 1, Ontario. No 
obligation or cost. LV} 


©T.M. Reg. U. 8, Pat. Of. 


FILTER 
AIDS 


383 





43% all businesses. shut 


down by Fite are now as 
oxtinet. as dinosaurs. 


Records burned, orders destroyed, 
customers lost. Better protect 

your business with a KIDDE 
fully AUTOMATIC CO2 Fire 
Extinguishing System. 


*according to a survey by the Safe Manufacturers’ National Association 


The word ‘‘Kidde’’ and the Kidde seal are trade-marks of 
Walter Kidde & Company, inc. and its associated companies. 


Walter Kidde & Company, Inc., 
928 Main Street, Belleville 9, N. J. 
Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 
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be produced by freezing, prolonged 
heating, strong acids and other severe 
conditions. 

Several million yards of treated cot- 
ton have been in actual use, mostly in 
the steel industry and in mattress 
tickings. Company spokesmen say 
that the results to date have been ex- 
cellent. Men have even been caught 
in slag pit explosions while wearing 
the protective clothing without suffer- 
ing body burns. 

Many other advantages are claimed, 
too. Permaproof treating increases 
tensile strength and abrasion resist- 
ance, has little or no effect on colors 
or porosity and imparts mildewproof- 
ness. And by using an aluminum foil 
innerlining, men have been able to 
enter cooling blast furnaces (800 deg. 
F.) and remain for 3 min., as com- 
pared to 15 sec. with asbestos suits.— 
Treesdale Laboratories & Textile Proc- 
essing Co., Pittsburgh, Pa. 


Drying Oil 


Has fast drying and polymeriza- 
tion rates. Should compete with 
dehydrated castor, tung and lin- 
seed oils. 


Development of a new conjugated 
drying oil—Safflower 22—for the pro- 
tective coatings industry promises to 
make producers of other drying oils 
sit up and take notice. It is said to 
achieve fast dry without embrittle- 
ment, fast bodying rates with excel- 
lent color and color retention and im- 
proved hydrolysis resistance. 

Conjugation is the key. Researchers, 
taking advantage of the fact that raw 
safflower oil contains nearly 75 per- 
cent linoleic anhydride, developed a 
catalytically isomerized oil with 22-24 
percent diene conjugation. Here are 
some of the advantages they claim: 

e It will dry to a gloss film about 
twice as fast as an unbodied safflower 
or linseed oil. 

e It polymerizes about twice as fast 
as catalyzed linseed oil at the same 
bodying temperatures. 

e It alcoholizes faster than either 
soy or linseed oil and can be easily 
oxidized or blown. 

e It exhibits wrinkling characteris- 
tics similar to tung oil or dehydrated 
castor oil when used without driers 
or with surface drying catalysts. 

e The correct drier balance uses 
less oil than is needed in linseed or 
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Heyden SODIUM FORMATE-- a consistently high quality, 
uniform product used extensively in the leather, paper, textile 
and chemical industries—is now packaged in easy-to-handle 50 lb. 


multiwall paper bags,. convenient to store and transport. It is 
available also in 300 lb. water-proofed fiber drums, on request. 


Heyden FORMIC ACID (90% and85%), as a top 


quality raw material, is helping to make better products in the 
chemical, pharmaceutical, textile, paper, leather and other indus- 
tries. It is shipped in 125 lb. carboys and 525 lb. stainless steel drums. 


Rely on Heyden Formic Acid and Sodium Formate to meet your most 


exacting specifications. Count on Heyden as your source of supply. 
Write for your copy 


of the new Heyden 


HEYDEN CHEMICAL CORPORATION | technica Butietin 


342 Madison Avenue, New York, N. Y. on Formic Acid. 


CHICAGO e CINCINNATI « DETROIT ¢ PHILADELPHIA + PROVIDENCE + SAN FRANCISCO 
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CARBON BLACK puriFicD 
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Sta MAGNETIC SEPARATOR 


Removing iron scale from carbon black is everyday work for a STEARNS Magnetic 
Seporctor. And that's exactly the story of the STEARNS Type “LS” pictured above 
for @ large Southern processor of carbon black. To be used in the manufacture of 
ink, the product is kept iron free the dependable, automatic way with a STEARNS 


Magnetic Separctor. 

YOUR PRODUCT 
Whether you ore handling carbon black, chemicals, plastics, starch, grain or some 
other granular product, a STEARNS Magnetic Separator is your best bet to purify 
your product and protect expensive pulverizers and grinders. Avoid shutdowns and 
costly repairs — remove all tramp iron the low cost dependable way with a 
STEARNS Magnetic Separator. 


A SEPARATOR FOR EVERY NEED 


Electro and permanent magnetic separators, pulleys, filters, plate magnets, spouts 
ond drums — all EXPERIENCE ENGINEERED to meet your requirements. 


Type “LS (left) and Type “LP” (right) are 
particularly designed for dust-tight applica- 
tions and are built as o complete unit for 
direct attachment to spouts and chutes. Elec- 
tro and permanent magnetic models available 


in oll sizes, Write for descriptive literature. 
1011 


MAGNETIC EQUIPMENT FOR ALL INDUSTRY 


STEARNS MAGNETS 


STEARNS MAGNETIC, INC. 
629 South 28th Street Milwaukee 46, Wis. 
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dehydrated castor oil formulations and 
produces excellent films. 

As a company spokesman said re- 
cently, “We are presenting an oil 
which combines the favorable prop- 
erties we normally achieve by the use 
of blends of various more expensive 
oils.” 

One possible stumbling block: not 
very many farmers now produce saf- 
flower seeds. This means a major sell- 
ing job will have to be done to assure 
a steady supply of raw materials. As- 
suming this is licked, though, pro- 
ducers of dehydrated castor oil, tung 
oil and linseed oil should soon feel 
the impact of this new competitor.— 
Pacific Vegetable Oil Corp., 3135 E. 
26th St., Los Angeles 23, Calif. 
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Insecticide Base 


Shown to be effective against 
many household and agricultural 
insects and pesig. 


' 

Strobane, a chlorinated product of 
a mixture of terpene hydrocarbons, is 
now available for,test purposes. It will 
probably find its»greatest uses in aero- 
sols, space sprays and surface sprays. 

Preliminary Peet-Grady tests indi- 
cate that 0.5 percent concentration 
gives optimum results, although knock- 
down agents such as pyrethins must 
be included in the formulation. Al- 
though the pesticide is quite viscous, 
it can be dissolved in most solvents. 
No aerosol difficulties have been en- 
countered, even in concentrations as 
high as 5 percent. 

Other advantages are that no aro- 
matic solvent is needed to hold Stro- 
bane in solution and there is no ob- 
jectionable white residue.—B, F. 
Goodrich Chemical Co., Rose Bldg., 
Cleveland, Ohio. 


Soil Conditioner 


Is designed to replace minerals 
lost through natural erosion of 
the soil. 


An inexpensive, but effective, new 
soil conditioner is on the market. 
Called Magnite, it is said to contain 
“a concentration of the cream of nat- 
ural erosion.” 

Rebuilding the soil, not feeding 
plants, is the main purpose of Mag- 
nite. But it has some collateral ad- 
vantages, as well: the soil is aerated, 
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Soda Ash 

Caustic Potash 
Chlorine 

Potassium Carbonate 
Calcium Chloride 
Sodium Bicarbonate 
Sodium Nitrite 
Caustic Soda 
Cleaning Compounds 
Ammonium Bicarbonate 
Para-dichlorobenzene 
Ortho-dichlorobenzene 
Monochlorobenzene 
Ammonium Chloride 
Snowflake® Crystals 





“WHERE DO YOU GET 
YOUR ALKALIES, JIM? 








*°* First off, I've found that Solvay always takes 
care of its customers—in good times and bad! I 
know I can really depend on Solvay in a pinch. 


I also like the treatment I get from the sales 
staff—always courteous and helpful. And it's 
convenient doing business with Solvay because 
one of their sales offices is located sear me. 


In addition, I feel that when I buy alkalies, I 
might as well get the “extras” that Solvay offers 
..- like the Solvay Technical Bulletins that give 
you the kind of information no other technical 
bulletins have, Same with the Solvay Technical 
Service staff, a group that operates on an indus- 
try-wise basis, with men who are experts in 
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ya 


“| ALWAYS GO TO SOLVAY FIRST 
FOR ALKALIES---Here’s why... 


Then Solvay has over 200 local stock points 
that practically cover the country, and three 
centrally located plants. This makes for better 
delivery service. 


And, of course, I know I get dependable 
quality and uniformity when I order from 
America’s oldest and largest producer. That's 
why I always go to Solvay first for alkalies, * 


SOLVAY PROCESS DIVISION 


|" Allied Chemical & Dye © 





ae 61 Broedway, New York 6, N. Y. 
) et 








| meee BRANCH SALES OFFICES 

Boston + Charlotte + Chicago » Cincinnati - Cleveland + Detroit 

Houston + New Orleans + New York «+ Philadelphia « Pittsburgh 
St, Louis + Syracuse 
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Casting weight 
21,000 pounds 


Shipping weight 
14,000 pounds 


__ Alloying Elements 
38% Ni., 18% Cr., 2% Mo. 





Record! 


I's the weight rather than the Ni-Cr content that's the record. 


We've cast many a piece with such a high Ni-Cr combination. But this represents 
the lergest casting we have ever made. And it took careful scheduling of our 
entire battery of electric furnaces, with a double melt from two smaller furnaces. 


Next followed a thorough X-ray for hidden flaws with our 400,000 volt unit. 


Then rough-finishing to specifications. 


The significant fact is that this casting, the first of this size we have ever produced 
and destined for a most important high priority processing job, passed inspec- 
tion with flying colors. There was no reject here. It is indicative of the skill of our 
metallurgists and foundrymen in turning out high alloy castings. 


if you are looking for this kind of service, make Duraloy your casting source. 


THE U URALU I ‘company 





Propuct News, cont. . . 


thus improving the tilth without dis- 
turbing the natural organic life; soil 
freezing point is lowered by 4-10 deg. 
F., thus lessening the chances of win- 
ter-kill. 

Percentagewise Magnite contains 
nitrogen (3), phosphorus (10), pot- 
ash (5), sulfur (10), calcium (12), 
magnesia (2), iron (2), silica (5) and 
organics (8), plus traces of zinc, cop- 
per, boron, cobalt, manganese and 
molybdenum. 

All the minerals used in Magnite 
are mined in three western states. 
One component, tschermigite, is a 
natural amonium alum, said to be a 
cross between peat moss and lignite. 

The company claims that soil can 
be treated for about 1¢ per sq. ft. 
Magnite is available in 1- and 5-lb. 
packages, and in 25-, 50- and 100-lb. 
sacks. The 5-lb. packages sells at 
$1.95.—Western Mines, Inc., Den- 
ver, Colo. 


Chiorine-Liberating 
Compound 


For use where safe, controlled 
release is important. 


A new organic active chlorine com- 
pound of unusual stability is an- 
nounced by Wyandotte Chemicals 
Corp. It is expected to be used in 
applications where ordinary active 
chlorine compounds cannot be used 
because of their instability or inabil- 
ity to perform under the required 
processing conditions. 

Called Halane, the product is chem- 
ically, dichlorodimethylhydantoin. A 
white powder, it contains at least 66 
percent by weight of available chlo- 
rine. ‘The product has outstanding 
stability losing only 2 percent of its 
available chlorine content after stor- 
age at 140 deg. F. for fourteen weeks. 

There is said to be no danger of 
explosive decomposition, as there is 
with many chlorine-liberating com- 
pounds, due to spontaneous combus- 
tion or local over-heating, even if the 
product becomes contaminated with 
organic materials. This permits its use 
in many applications where a less 
stable agent cannot be used. 

The properties of Halane also in- 
dicate its possible suitability for the 
shrinkproofing of wool; sterilizing ion- 
exchange resin beds; sterilizing paper 
and pulp against microbiological at- 
tack; use as a rubber bonding ingredi- 
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Now... for Exacting Process Uses = 


SPECIFY B.A 
PURIFIED AMMONIUM SULFATE 


¢ 


Gives You These Big Advantages 


Free-flowing C) eer te 


Highly uniform crystal size €) 





Crystals enlarged 10 diameters 


Superior quality C) 


- 


orn << 
Extremely low in heavy metals (_) 


BAKER & ADAMSON 


PRODUCED IN CARLOAD quantities in a spe- 
cial free-flowing, highly uniform crystal 
form, B&A Purified Ammonium Sulfate dif- 
fers distinctly from ordinary commercial 
ammonium sulfate. It is not a by-product 
material, but is produced by B&A as a basic 
fine chemical from selected raw materials. 
It assays over 99% (NH4)2SO, and is ex- 


FINE CHEMICALS 


REAGENTS 


I would like to receive [] Data Sheet (] Sample 


I am interested in examining this material for the following use: 


tremely low in iron, lead and arsenic, thus 
providing a superior quality for many ex- 
acting uses. 

IF YOUR PROCESS CALLS FOR purified am- 
monium sulfate of unquestioned quality— 
specify B&A . . . you'll be buying the best. 
For sample and further information, send 


coupon today. 


Clip this coupon to your company letterhead and mai) today! 
pe en. an 6 OF. OP On ee oe OD 8. oe ee, ee en ee eS ee 


GENERAL CHEMICAL DIVISION, Allied Chemical & Dye Corporation, 40 Rector Street, New York 6, M. ¥. 
Please send me further information on B&A Purified Ammonium Sulfate 


= 








Name. 





tine Chimicile- 


Company 





GENERAL CHEMICAL DIVISION 
Allied Chemical & Dye Corporation 
40 Rector Street, New York 6, N. Y. 


Address ceo J 


eee ee et ee ee ee ee es es ss ss oe es os es ee os es es os es es es es ee 





Cuemicat Encmvneertnc—September 1953 389 





heater types: 4 


applications: unlimited 


Industry is finding so many uses 
for ‘Surface’ air heaters that we're 
convinced their applications are un- 
limited, Drying, baking, curing, evap- 
orating, digesting, sterilizing — wher- 
ever products are convection heated 
in the chemical industries, a ‘Surface’ 
heater can do the job economically, 
efficiently, safely, simply. Our litera- 
ture group H53-12 will show you 
some of the possible uses of these ver- 
satile air heaters. 


SURFACE COMBUSTION 
CORPORATION, TOLEDO 2, OHIO 
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| Propucr News, cont. .. 


_ ent; chemical intermediate for amino 
| acids, drugs, insecticides; use in ex- 
| treme pressure lubricants, germicidal 
| tinse compositions and in odor re- 
| moval for organic products. 


Plant workers have handled Halane 
without safety equipment and had no 


| difficulty except in case of specific al- 


lergies. At least until further toxicity 


| information is available, however, the 
_ use of normal protective equipment 
_ such as respirators is recommended. 


In dry form, Halane is essentially 
non-corrosive. In the presence of mois- 
ture, however, including the moisture 
of the air, the corrosiveness increases 
considerably. Care should be taken in 
selecting the proper containers and 
processing equipment. 

Halane is now available in multi- 


drum quantities. Carload shipments 
, cost 80 cents a 
| Chemicals Corp., Wyandotte, Mich. 


lb.—W yandotte 


Water Repellent 


Imparts repellency to cotton, 
wool, rayon and other synthetic 


fibers. 


Arccopel W-18 has been introduced 
by American Resinous Chemicals 


| Corp. as an outstanding development 
_ in improved type wax-alumina water 


repellents. Emulsion stability is ob- 


| tained by virtue of the strong elec- 
| tropositive charge on the wax parti- 
| cles. Owing to complete elimination 
| of surface active agents which pro- 
| mote rewetting, a degree of repellency 


is attained which was impossible with 
older type water repellents, and foam- 
ing during application is virtually 


climinated. 


It is a thin white fluid at ordinary 


| temperatures. At lower temperatures it 
_ forms a reversible gel which melts 
again to a thin liquid when the tem- 


perature is raised. It may be frozen 


| and remelted without damage. 


Arccopel W-18 is stable for long 
periods of storage. After storage, a 
waxy film sometimes forms on the 
surface. This does not impair the 
emulsion, and it is only necessary to 
skim any insoluble material off the 
surface before use. 

It may be diluted readily with water 
to form a stable emulsion of acid pH. 
Owing to the presence of heavy metal 
salts, care should be taken to keep out 
alkaline ingredients or anions which 
precipitate heavy metal salts. 


Arecopel W-18 imparts water-repel- 
lency to cotton, wool, rayon and syn- 
thetic fabrics. Generally, a 3 percent 
to 6 percent solution is used.—Ameri- 
can Resinous Chemicals Corp., 103 
Foster Street, Peabody, Mass. 


Rayon Tire Cord 


Is both tougher and much more 
fatigue resistant than any other 
existing rayon cord. 


A new high-tenacity rayon yarn, 
Super Cordura, has been announced 
by Du Pont. Primarily destined for 
use in all kinds of tires and in V-belts, 
the new yarn is said to be 20 percent 
stronger and to have substantially 
greater fatigue resistance than other 
high-tenacity ‘yarns like Du Pont’s 
regular Cordura. In addition it has 
increased resistance to moisture. 

There are two ways that tire com- 
panies can use these properties. They 
can make a pound for pound substi- 
tution for current yarns, thus giving 
a much stronger tire. Or they can re- 
duce the total amount of cord used, 
giving a thinner, much cooler running 
tire. 

In order to attain high-strength 
yarn, two goals must be met. The 
viscose chains must run predominately 
parallel to the filament axis and the 
chains must be closely bonded to- 
gether by being highly crystalline in 
structure. 

Du Pont developed such a yarn in 
1935, but unfortunately the high de- 
gree of crystallinity introduced ex- 
treme brittleness which made the 
yarn unsuitable for twisting into tire 
cords. To lick this it was necessary 
to break up the large crystals into 
smaller ones and then to separate 
them with molecular chains which are 
not highly bonded. These regions are 
looked on as hinge points and impart 
good flexibility. 

These changes were made success- 
fully and are what give Super Cordura 
its basically different filament struc- 
ture. Instead of the completely non- 
uniform filaments of conventional vis- 
cose yarns, the new fiber is essentially 
the same from skin to core. As a mat- 
ter of fact, Du Pont refers to Super 
Cordura as being practically all skin. 

But how does this new cord com- 
pare to nylon? Will it compete? 

Disregarding costs, nylon is far su- 
perior. It’s about twice as strong and 
has excellent flexibility. And 0.7 lb. 
of nylon will replace 1 Ib. of rayon. 
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When you look at costs, though, it’s 
obvious that Du Pont’s new rayon will 
compete strongly with the company’s 
own nylon cord. 

The new product is priced at 67¢ 
per lb.—up 6¢ over regular Cordura. 
Nylon cord sells at about $1.25 a 
pound. Another important factor: 
there are many tire applications that 
don’t need all the extra strength nylon 
offers. 

No specific comparison data be- 
tween tires using nylon and those us- 
ing Super Cordura is available. And 
although all the major rubber com- 
panies have been field-testing Super 
Cordura since 1950, it will be several 
years before such a comparison has 
much meaning. 

In the meantime, though, Du Pont 
is going ahead at full speed. It is con- 
verting a regular Cordura plant at 
Richmond, Va., to production of Su- 
per. First production will be offered 
to industry this month and by next 
January the annual rate will be 50 mil- 
lion Ib, a year, or about half of their 
total rayon tire cord output.—E. I. 
du Pont de Nemours & Co., Wil- 
mington, Del. 


An emulsion adhesive, ARCCO 1294- 
31L, has been announced. It is said 
to provide strong, heat-resistant 
bonds to paper, fabrics, leather and 
many other surfaces. Also, it’s ideal 
for users who do not have curing 
temperatures available; mild heat 
can be used to promote the bond 
formation, but it’s not essential.— 
American Resinous Chernicals 
Corp., Peabody, Mass. 


This hydroscopic plasticizer, Retane, 
is said to be compatible with many 
papers, rubber latices, fibers, glues 
and starches. It both plasticizes and 


maintains even moisture control in.. 


the finished product. And both de- 
gree of softness and flexibility can 
be controlled. Retane is a polyalco- 
hol furnished as 70 percent solids 
in water—Bonner Chemicals, Inc., 
31 Spruce St., Leominster, Mass. 


Stabilizing agents with antistatic prop- 
erties for vinyl resins have been re- 
cently developed. Called Duranyl 
compounds, they act as stabilizers 
to prevent discoloration during the 
molding and aging process or ex- 
posure to sunlight. If used at 4 to 5 
percent, they also destaticize vinyl 

nently.—Alframine Corp., 
4731-4661 East 42nd Dr., Los 
Angeles 22, Calif. —End 
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On a psychrometric chart, the straight line to 
desired air condition is the Kathabar line. 

a. Cooling to dew point 

b. Re-heating to desired temperature 

c. Heat released in adsorption 

d. After-cooling to desired temperature 

K. The Kathabar line 


to save $40,000 
in a drying “alley” 


The Haloid Company needed pure dry air at slightly 
above 100° F. for drying photographic paper in so-called 
“alleys.” Their method was to remove moisture by refrigera- 
tion and reheat to the specified temperature. 

Kathabar humidity conditioners now remove the mois- 
ture directly from the air, substantially cutting refrigeration 
and reheating requirements—provide the straight line to pure 
dry air for Haloid’s “alleys.” Savings—$40,000 annually. 

This is one of the many contributions of Kathabar humid- 
ity engineering. It is used for the packaging, processing, stor- 
age, and testing of many products. By preventing frost, con- 
densation, corrosion, and supplying direct dehumidification, 
Kathabar saves money and improves product quality. 

Wherever atmospheric moisture is a problem, Kathabar 
engineers will be glad to help you find a cost-saving solution. 


Write today 
describing your 
problem or asking 
for Kathabar 
Literature 

Group K-53-5C. 


SURFACE COMBUSTION CORP., TOLEDO 1, OHIO 
ALSO MAKERS OF 


inoustRiaL Furnaces fame automatic SPACE HEATING 





ut upto § 


trouble free service for over 22 years 
we that's only one record for... 





UNIT HEATERS 


That’s the statement of a large eastern chemical plant. Their letter 

to us continues: “We have found that cast iron 1 Sag age stands 
e 

give tr le 

in . few rs satisfactory and 

would inly recommend begerodns | for ae where corrosive acid 

st’, Such service record tuse GRID is com- 

pletely different from other unit halen — — here’s how: 


GRID _ is on oll cast unit with finned heating sections and headers tested to withstand steam pressures up to 250d P.S.1. 

GRID construction uses no brazed, soldered, rolled or welded connections between condenser and headers. A specially designed threaded 
nipple assures @ precision, leakproof fit. 

GRID construction has oll similar metals in contact with steam thus preventing electrolytic corrosion which eventually occurs in cop- 
per =o heaters where steam passes from iron pipes into copper cores. (Write for booklet CORROSION IN UNIT 
HEA 

GRID construction resists corrosion from corrosive acid fumes that exist in chemical plants. 

GRID design incorporating low outlet temperatures, proper fan sizes and motor speeds, assures delivery of warm comfortable air in 
ample volume to the working level. No stratification of warm air at the ceiling to waste your fuel doliars. 

Grip —_ COILS ARE IDEAL FOR MANY = These are the reasons why users of GRID Unit Heaters get 22 years ant more of trouble-free 


USES THROUGHOUT CHEMICAL PROCESSING service. There are units than GRID, but there is none better 
INDUSTRIES WRITE FOR CATALOG B8C-1049, You start saving money the you install GRID Unit Heaters. 


REPRESENTATIVES IN PRINCIPAL CITIES 
D. J. MURRAY MANUFACTURING CO. 


MANUFACTURERS SINCE 1883 * WAUSAU « WISCONSIN 
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SHAN EWUINCNTINGS 








OMOVVOWS echnoloyy, Melvin Nord, Chemical Engineer & Patent Attorney, Detroit, Mich. 


NEW EQUIPMENT PATENTS 





Prefilt receiver... |i 


Siphon-free trap. 
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A’ 
Hoiding ring. 


Spray nozzies 





Bottom receiving 
tank, 
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Lp meniating ring 
Metallic screens 
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Filter tank 
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_insulating ring 











--*Ground wire 
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Novel Filter Design 


Here’s a new device which serves as both a 


mechanical and an electrical filter. 


The application of 


electricity to the filter screens results in increased efficiency. 


Organic and ‘inorganic liquids which 
are conductors of electricity can be 
more effigiently filtered with the filter- 
ing apparatus described by Paul E. 
Wittington in his patent, U.. $. 
2,640,026. snr y : 

In his invention, the liquid tong, 
taining the 
through conventional spray nozzles. 
into a receiving 7. the prefilt re- 
ceiver, from which it is discharged 
directly to the filter. 3 

Suspended from the base of the 
prefilt receiver is the filter tank. This 
is a cylindrical container with a con- 
ical bottom. It is constructed of por- 
celain or similar non-conducting ma- 
terial, and is equipped 
of metallic screens of fine mesh. 
These screens are cylindrical in shape, 
and mounted vertically and concen 
trically inside the tank. 

The outer screen is supported by 
semi-fiexible insulating rings both 
above and below. The lower of these 
rings forms a liquid-tight seal against 
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nded solids is sprayed © 


with a pair ' 


the inside bottom of the filter tank. 

The upper end of the inner screen 
is mounted on the upper insulating 
ring, while the lower end is supported 
by a holding ring. 
> Liquid Flow—Liquid enters the cen- 
ter of the filter tank through the 
bottom of the prefilt receiver. Liquid 
level in the filter tank is maintained 
slightly above the upper insulating 
ring. 

It flows through both screens and 
leaves the filter via a siphon-free trap. 
On leaving the filter, it is sprayed into 
the bottom receiving tank. 

Spray nozzles are used here and at 
the prefilt receiver to break the liquid 
stream into droplets, thereby prevent- 
ing it from carrying the electric cur- 
rent, 

‘The wire screens are connected to 
opposite poles of a current source, and 
voltages of from 35 to 100 v. are used. 

Solids accumulated in the bottom 
of the filter tank are removed periodi- 
cally—when no current is flowing. 


Unusual Approach to 
Heating Gases 

Gases can be raised to temperatures 
above 1,000 deg. F. simply by in- 
creasing their speed to the acoustic 
velocity and then converting the ki- 
netic energy into heat. This new 
method was disclosed by Warren K. 
Lewis, Jr., in U. S. 2,638,328 which 
he has assigned to Standard Oil 
Development Co. 

The gas is partly heated in a con- 
ventional heat exchanger and then 
allowed to flow at the acoustic ve- 
locity. The additional temperature 
increase is obtained by expanding the 
gas into a large chamber, thus de- 
creasing the velocity. This causes the 
kinetic energy of the gas to undergo 
degradation to heat energy, and re- 
sults in a temperature increase up to 
200 deg. F. 

The principal use of this method 
of heating would be in raising a gas 
temperature to above the safe working 
temperatures of the heat’ exchanger 
materials. 
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An Agitating Probiem? 
Here’s a Novel Solution 

The gas entering this new gas- 
liquid reactor is first used to drive a 
turbine. This provides the mechanical 
energy necessary to run the reactor 
agitator. 


This innovation eliminates the 
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TOM TT IN ttt 


COLD FINISHED BARS « STAINLESS STEELS 


HOT ROLLED BARS . TOOL STEELS «ALLOY STEELS 3 
SHEETS , PLATES» STRUCTURAL and many others 3m 


in a large variety of sizes, grades, and 
finishes--for immediate delivery. 


Hhagine--1520 gallons of Pepsodent Tooth Paste! That’s the 
capacity of the mammoth tooth paste hopper pictured on the 
left. This unusual unit was made for the Pepsodent Division of 
Lever Bros. Co. It was custom built to meet their exacting speci- 
fications by Alloy Crafts Company of Chicago--famous fabricators 
of stainless steel. And, all the stainless steel was supplied by-- 
A. M. Castle & Co. 


Castle Has--EVERYTHING In Stainless Steel 


His case is typical of the many in which Castle supplies all kinds 
of stainless steel to customers large and small--for custom fabri- 
cation or mass production. If you need stainless steel--sheets, 
plates, flats, angles, rounds, squares, hexes...in any standard grade 
or finish...or...anything special--Castle can supply you with what- 
ever you want--by the pound or by the carload. 


} fact--with nine large, heavily stocked, fully equipped ware- 
houses from coast to coast--Castle can furnish you with EVERY- 
THING in steel. And like thousands of others you'll like the 
fast, friendly, intelligent service that is a tradition with this 61 
year old organization--one of the largest independent steel dis- 
tributors in the United States. Why not phone--A, M. Castle & 


m Co,--right now? No obligation, of course. 





TIMES A TAME 
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Bonus Performance 
with Lasting Reliability 


The engineering and construction features of INDUSTRIAL 
filters add up to maximum clear filtrate with less floor space, 
greater operating conveniences, and less maintenance delays 
and expense. The general design permits the use of the 
materials best suited to the solution requirements. Vertical 
filter leaves with ample flow space on both sides offer maxi- 
mum filtration area. Outside lockup simplifies the installa- 
tion of filter leaf and bag assemblies. An exclusive air-wash 
cleaning method practically eliminates the usual labor and 
inconvenience of dismantling the filter after every cycle. 
INDUSTRIAL filters are often in operation for months without 
removing the cover — cutting downtime to a minimum. All 
these features have been proved in long-life service — your 
assurance of dependable bonus performance. 


Full particulars and recommendations on any 
filtration job will be given upon request. 


INDUSTRIAL 





FILTER & PUMP MFG. CO. 


5918 -Ogden Avenve, Chicago 50, lilinois 
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Tomorrow's TECHNOLOGY, cont. . . 


need for an agitator drive, shaft scals 
and glands. The agitators, of course, 
may be combined with other devices, 
such as baffles or draft tubes, to in- 


| crease gas-liquid contact. 


The inventor is Armand J. de Ros- 
set and the patent, U. S. 2,639,129, 
has been assigned to Universal Oil 


Products Co. 





Purge gas . 


Fluidized 
bed ~~~ 


Porous 
barrier P 


Purge gas 











| Fluidized Beds 


Improve Diffusion 
Paul W. Garbo discloses in U. S. 


| 2,637,625, that the use of fluidized 


beds of solids adjacent to the barrier 
material in gaseous diffusion cells in- 
creases the rate of diffusion (see cut). 

In his own words: “It is indeed 
surprising that the simple expedient 
of maintaining moving particles in 
good rubbing contact with one or 


| both sides of a porous barrier can im- 
| prove the diffusion process.” He 


claims that the good results are ob- 
tained because the fluidized bed elim- 
inates any concentration gradient 
through the gas streams. 





For Keeping Posted .. . 


The purpose of this department is 
to aid you in keeping up-to-date on 
chemical equipment and processes, It 
is a digest of recently issued patents 


‘| selected and evaluated for you by 


Melvin Nord, 664 Putnam, Detroit 2, 
Mich. You can obtain copies of any 
patents including. those mentioned 
here, by ordering from the Commis- 
sioner of Patents, Washington 235, 
D. C. Each patent costs 25 cents. 
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the Turbine that- has everything 7 


<> ADAPTABILITY — Permissible modifications to standard basic design cover the 
widest possible range. Actually, eight types of turbines are available on five 
frames... one basic design of governor valve, six elective types of governor... 
several types of speed changer, emergency tripping mechanisms . . . gland seal 
arrangement for condensing operation and for operation with gas . . . These 
are just a few of the many available modifications. 


"3 RELIABILITY — Well known as a quality of Elliott turbines, has been further 
enhanced by improving manufacturing facilities and details of design. 
ECONOMY —First, in the operating saving of a turbine practically built for 
its specific conditions. Second, in stocking fewer replacement parts due to the 
interchangeability of wearing parts on all frame sizes. 


@ REPUTATION — Engineers all know it. As one engineer said to another who 
had been having drive troubles, “Why don’t you put in Elliott turbines and 
stop worrying?” We can ask for no stronger recommendation. 


o 
ELLIOTT Compowyy steam rursine vers, seannerss, pa 


Plants at: JEANNETTE, PA. © RIDGWAY, PA. 
AMPERE, N. J. © SPRINGFIELD, O. * NEWARK, N. J. 


2-1 DISTRICT OFFICES IN PRINCIPAL CITIES 


CuHEMIcAL ENcINEERING-—September 1953 397 





PROCESS PATENTS 
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Iron Redaction in Fluid Beds 


Here’s how the fluidizing technique may be applied 
to obtain pig iron from iron ore. Hydrogen-rich gas is the 


agent for both reducing and fluidizing. 


Here’s another of the many appli- 
cations of the fluidized bed. Warren 
K. Lewis has recently patented a 
process which utilizes this technique 
to reduce iron ore to a carbon-satur- 
ated pig iron. In his process, hydro- 
gen-tich gases are employed to effect 
both the fluidization and the reduc- 
tion of the ore. 

Hydrogen for the newly developed 
process is produced from natural gas 
in the regenerative pyrolysis chambers 
(see flowsheet). These chambers are 
designed for high temperatures and are 
packed with refractory brick. 
> Pyrolysis—A natural gas-air mixture 
is introduced into the pyrolysis cham- 
ber and burned. When the packing 
has reached a temperature suitable for 
the pyrolysis of methane (1,100 to 
1,300 deg. C.), the combustion mix- 
ture is diverted from the first to the 
second chamber. 

Dry natural gas is then fed into the 
hot chamber and pyrolysis of methane 
into hydrogen and thermatomic car- 
bon takes place. A suspension of car- 
bon in hydrogen aud a small amoant 
of unconverted methane is withdrawn 
and sent to a cyclone separator where 
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the carbon is removed and passed 
through an aerated standpipe. 

Process hydrogen is used for aera- 
tion in the standpipe. 
> Reduction—Finely divided iron ore 
(50 microns to 10 mesh) is preheated 
in a rotary kiln to about 1,200 deg. C. 
and charged to the upper portion of 
the reduction chamber by any of the 
conventional means. 

At the bottom of the chamber, 
hydrogen from the separator (at 1,000 
to 1,200 deg. C.) enters through a 
perforated distributor. The finely di- 
vided ore is converted into a fluidized 
mass by the upward flow of the hy- 
drogen and the gaseous reduction 
products. 

To limit-vertical back-mixing in the 
fluid bed, one or more zones of coarse 
refractory bodies are arranged at in- 
tervals throughout the chamber. 

The reduction temperature, 700 to 
800 deg. C., is maintained by supply- 
ing preheated air through distributors 
located throughout the chamber. 

Gaseous overhead, a mixture of 
hydrogen and steam along with traces 
of CO and CO,, leaves the chamber 
through a small cyclone which re- 


moves suspended ore particles. The 
mixture flows through a heat ex- 
changer and a condenser to a water 
separator. Some of the gases from the 
separator are used to supply heat for 
the rotary kiln, while the remainder 
are heated and recycled. 

> Melting—Reduced, finely divided 
metal, mixed with gangue, leaves the 
bottom of the reduction chamber un- 
der the pseudo-hydrostatic pressure of 
the fluidized bed. Thermatomic car- 
bon and various slag-forming materials 
are added and the mixture passed at 
the reduction temperature into the 
melting furnace. 

The carbon serves as the only fuel 
used in the furnace. Sufficient heat 
for melting is generated by burning 
the carbon to CO rather than CO.. 
In this manner, maintenance of a 
strong reducing atmosphere: in the 
furnace is assured, and the off-gases 
have a relatively high heating value. 

These gases are used to preheat the 
air required for the heat-generating - 
combustion in the melting furnace. 
They pass to one of the conventional 
regenerative air-heaters, where they 
are burned with air to heat the cham- 
ber packing to air-preheat tempera- 
ture. When this temperature is 
reached air alone is passed through. 

Molten iron and slag are recovered 
from the furnace. As a result of using 
thermatomic carbon in the furnace, 
the molten iron is saturated with 
carbon, thereby lowering the neces- 
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It belongs in your Packing Room 


Bemis 
Gravity 
Packer 


For Fast, Economical 

Weighing, Filling and 
Closing of Textile or 
Multiwall Paper Bags 


This new and proved Bemis Gravity Packer was specially 
designed for free-flowing powdered and granular chemi- 
cals. Handles 50-Ibs. to 100 Ibe. One- or two-man operation. 
Speeds—up to twelve bags per minute are normal. Actual 
production records of many concerns show a much higher 
a Ask your Bemis Man for the 
complete 


Packaging Service 
305— 27th Avenue Northeas? 


Minneapolis, Minnesota 








Tomorrow's TECHNOLOGY, cont. . . 


sary temperature in the melting fur- 
nace, and producing a pig iron suit- 
able for the conventional methods of 
purification, 

In addition to iron ore, another 
possible raw material would be the 
iron oxides formed as waste products 
in a contact process pyrites roaster. 

The patent, U. S. 2,638,414, has 
been assigned to Standard Oil Devel- 
opment Co, 


New Chemical Method 
To Purify Toluene 


When toluene is to be used for the 
manufacture of hydrogenated or chlor- 
inated compounds, it is generally re- 
quired that the “paraffin” content be 
less than 0.2 percent. However, this 
purity cannot be achieved by the con- 
ventional refining treatment given to 
coke oven distillates. 

In U. S. 2,639,304, assigned to 
Jones & Laughlin Steel Co., by Frank 
P. Hazlett, this purification is effected 
by reacting these “paraffins” with 
aluminum chloride at 50 to 80 deg. C. 
and in the presence of a promoter, 
alpha picoline. About 3 percent alu- 
minum chloride and about 0.6 per- 
cent alpha picoline:are used. 

The ‘result is a “paraffin” content 
below 0.10 percent, based on com- 
parison of the refractive index with 
that of chemically pure toluene. 


What Next? 


Supersonic Paints? 


Michael H. M. Arnold has discov- 
ered that it’s easy to disperse pigments 
in paint vehicles simply by the use 
of supersonic vibrations. 

The dispersal is effected in a car- 
rier liquid of low viscosity which is 
preferably also volatile (xylene is sug- 
gested). Heat generated by the su- 
personic vibrations gradually causes 
the evaporation of the carrier liquid, 
thus bringing the disperson to a pre- 
determined solids content. 

The patents, U. S. 2,637,534-5, are 
assigned to Postant Ltd., a British 
company. 


Improved Process for 
Refining Glyceride Oils 


It is possible to refine glyceride oils 
in a single adsorption step rather than 
putting them through the conven- 


September 1953—Cuemicat ENGINEERING 














All business 
is specialized 













a long life of 
non-stop production 


in all concentrations 
of HCI 


All critical components are made of 
Impervite, the impregnated graphite 
that is permanently impervious to 
any concentration of HCl. Standard 
unit shown is suited to gases of 
40% to 100%. For weaker gases, 
“packed tower” types are available 
on order. 

Cooler-absorber section is stand- 
ard 7-tube 9-ft. Impervite exchanger. 
Also available with new 12-ft. tubes, 
recommended for producing acids of 
34% to 36% ... Gravity flow, no 
pump ... Mist remover or continu- 
ous non-siphoning separator for re- 
moving condensable organics avoil- 
able as standord items if desired... 
Capacity 6 tons daily of uniformly 
water-white acid . . . This is a stand- 
ard item, can be shipped from stock, 


...and nothing specializes 
on your business 
like your business paper 
















This sea-going salesman can sell more 
. .. because he specializes. Your busi- 
ness, too, is specialized. That’s why 
it pays to keep up with this business 
paper of yours that specializes on the 
business problems you meet daily. 
You can move ahead when you know 
what’s ahead; you can make quick 
decisions when you have a clear per- 
spective. Follow the editorial features 
that gather, weigh and interpret the 
news . . . and ads that report new 
products, materials and equipment—- 
what they do—where to buy them. 
Read every issue . . . thoroughly. 




































































This business paper in your 
hand has a plus for you, 
because it’s a member of 
the Associated Business 
Publications. It’s a paid cir- 
culation paper that must 
earn its readership by its 
quality ... And it’s one of 
a leadership group of busi- 
ness papers that work to- 
gether to add new values, 
new usefulness, new ways 
to make the time you give 
to your business paper still 
more profitable time. 
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tional process—alkali refining, steam 
deodorization and decolorization, 

In this method, a mixture of glyc- 
cride oil and synthetic magnesium 
silicates (0.2 to 0.5 percent by weight) 
is added to conventional batch de- 
odorizing equipment and heated to 
about 230 deg. F. Heating may be 
carried out under a vacuum of 2 or 
3 psia., or at a pressure somewhat 
above atmospheric. 

Superheated steam at about the 
same temperature as the oil is blown 


through the oil at a rate of 0.005 to 
0.20 Ib. per min. per 100 Ib. of oil. 
Water may also be used, as it will 
flash into steam at these conditions. 

During steaming it is desirable to 
blanket the oil with nitrogen or car- 
bon dioxide to prevent oxidation. 
When the steaming operation is com- 
pleted (as indicated by tests on the 
oil), the oil is dried by blowing it 
with N, or CO, The adsorbent is 
then filtered out. 

The oil produced is suitable for 


use in alkyd manufacture, as a salad 
or cooking oil, or it may be hydro- 
genated to a solid fat with no further 
treatment. If it is desired to further 
decolorize or reduce the fatty acid 
content additional steps may be uti- 
lized. In any case, alkali refining is 
unnecessary, but if used it will not 
interfere with the process. 

The new method was described by 
Henry A. Vogel in U. S. 2,639,289 
and assigned to Pittsburgh Plate Glass 
Co. 
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HEAVY-DUTY 


“ES” COMPRESSORS 


provide maximum efficiency in a 
WIDE RANGE OF APPLICATIONS 





... with unusual flexibility of 
drive and cylinder arrangements 





SINGLE STAGE for 
pressures 5 to 150 psi 








TWO STAGE for 
150 to 500 psi 


THREE STAGE for 
500 to 2500 psi 









DRY VACUUM PUMPS... 


single or two stage STEAM-PRESSURE BOOSTERS 














REFRIGERATION UNITS 
for ammonia or other refrigerants 


NON.-LUBRICATED CYLINDERS 
for oil-free air or gas 













DIRECT-CONNECTED 
SYNCHRONOUS MOTOR 












STEAM DRIVE 


V-BELT DRIVE 








F YOU need a compressor for any of the 

following purposes you should consider the 
Type “ES” compressor ...a standardized, yet 
extremely flexible compressor built by Inger- 
soll-Rand, the pioneer compressor builder. 


®@ To compress air or gas to any pressures be- 
tween 5 and 2500 psi, or for pulling vacuums. 
(Stock cylinders are normally available for all 
frame sizes, see illustrations.) 


@ For capacities requiring from 5 to 125 horse- 
power. (Six frame sizes are available.) 


@ For continuous full-load operation day after 
day, week after week. 


@ For handling poisonous, inflammable, or other 
gases where leakage must be avoided, 


@ Where compressed air or gases must be free 
of all traces of oil. (Type NL cylinders require 
no oil, glycerine, grease or water for lubrication.) 


@ Where a future change in pressure conditions 
may call for a change in cylinder sizes. 


@ Where power cost is an important factor. 


@ To act as an economical standby unit for 
larger compressors whose full capacity is not _ 








[RR] Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y. 


required at all times. 


Offices and Agents throughout the World 859.1 


COMPRESSORS © TURBO-BLOWERS © ROCK DRILLS © AIR TOOLS © CENTRIFUGAL PUMPS © CONDENSERS © OIL AND GAS ENGINES 
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New Process Patents (continued) 


Hydrocarbons, continued 


About ... 
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Tri-Sure equipped drums of Interchemical Finishes at the Newark, N. J. plant 


Tri-Sure Closures give 


Interchemical finishes 


the protection that 


quality deserves 


NTERCHEMICAL CORPORATION 

makes an engineered finish for 
practically every finishing need— 
from a perspiration-resistant lacquer 
for lipstick holders to a chip-proof 
finish for bicycles. 


Every Interchemical finish is a 

““specialist’’—and must meet a 
specialist’s exacting standards. So 
it must be made of the finest 
materials . . . processed to a pre- 
cise formula ...and protected from 
tampering and contamination in 
transit. 


Ti (Sy 
WH, 


CLOSURES 


Interchemical Corporation is another 
satisfied user of Tri-Sure* Closures 
— because the Tri-Sure Flange, Plug 
and Seal perform their function as 
“specialists” in protection as unerr- 
ingly as Interchemical finishes per- 
form theirs. 


If you ship liquid products in drums, 
give them the unfailing protection 
from leakage, pilferage and losses 
to which the finest products are en- 
trusted. Give every gallon Tri-Sure 
protection—by specifying Tri-Sure 
Closures on every drum order. 
ce) 


*The “Tri-Sure”’ Trademark is a mark 
of reliability backed by over 30 years 
serving industry. It tells your cus- 
tomers that genuine Tri-Sure Flanges 
(inserted with genuine Tri-Sure 
dies), Plugs and Seals have been used. 


Specify Tri-Sure Closures 
On Every Drum Order 





Other Divisions of 
INTERCHEMICAL 
CORPORATION 


IPI Printing Ink 
Division 


fh 


In-tag Division 


R-B-H Dispersions 
Division 


Caen 


Cotan Corporation 


AYoT | seth 


Ault & Wiborg 
Carbon and Ribbon 
Division 


(ita) 


Murphy Paint Division 











wares 
Coated Products Division 
i 
International Division 





AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
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>) SIMPSON MIX -MULLER “DIVISION 


NATIONAL ENGINEERING CO., 604Machinery Hall Bidg., Chicago 6, Ill. 
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Special for SIMPSON Mix-Mullers 


+++ 04 send fs ¢ @ copy of our latest 
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THE CASE of the 


Conventional type graphic panel board. 
Note quantity of piping necessary and 
consequent complexity of arrangement. 






































Or we might say these pictures tell the story better than 
10,000 words. They show you how you save money with 
the TRANSET Plug-In Control System by reducing panel 
size, simplifying mounting, fewer piping connections, easi- 
er maintenance and lower labor and material costs—at no 
premium to you! 


Only 3 piping connections needed. 

Only one mounting required for each control station 
because controllers plug into backs of receivers. 

No heavy space-stealing supports are required. 

One standard cut-out accommodates 12 different 
forms of recording and 11 different forms of 
indicating receivers. 


TAYLOR INSTRUMENTS 


408 September 1953—Cuemicat ENGINEERING 














MISSING PIPES! 


Graphic panel board using Taylor TRANe 
SET* Plug-In System. Note economy of 
piping, simplicity of arrangement. 


ieee 

















vy» a 


*Reg. U. S. Pat. Off, 


Only half as much space per control station— means 
greatest accessibility and convenience. 

There’s a lot more we should like to tell you about 
Taylor's new Plug-In TRANSET Control System and its 
application to graphic panels. Your Taylor Field Engineer, 
will be happy to discuss it with you; or send for new 
Bulletin 98097. Taylor Instrument Companies, Rochester, 
N. Y., and Toronto, Canada. 


Instruments for indicating, recording and controlling 
temperature, pressure, flow, liquid level, speed, 
density, load and humidity. 


MEAN ACCURACY FIRST 
409 
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© 10- to 2,000-G.P.M. capacity; 
15- to 150-ft. heads and higher. 


e Wetted parts of all 
machinable alloys; plastic 
linings available. 


© Individual engineering on 
every application. 


Let Wilfley solve your pumping prob- 
lems. Write, wire, or call for complete 
details. 


A companion to the 
famous WILFLEY Sand Pump 


* WILFLEY 
centrifugal PUMPS 
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Meeting the “Acid Tes?” the low-cost way 
with DARLING rubber lined iron body valves! 


OU can save dollars by install- 

ing Darling rubber lined, iron 
body gate valves for corrosive serv- 
ices up to 150°F. These Darling 
gate valves are giving outstanding 
service in job after job. 


You Get This Plus Value Too! 


The fully revolving double disc, par- 
allel seat principle compensates 
automatically for valve body dis- 


tortion. Tight closure is assured 
every time. And wear on working 
parts is uniform. 


In plantafter plant Darling rubber 
lined, revolving disc, parallel seat 
gate valves are setting records of 
efficiency and economy. These 
unique rubber lined valves are made 
in rising stem, cylinder, motor- 
operated, or quick-opening types. 


Ask for the special Darling rubber 
lined gate and check valve bulletin. 


VALVES FOR EVERY NEED 


Darling also offers gate valves in 
a wide range of sizes, types and 
construction for all kinds of 
normal and unusual service... 
and for pressures up to 1500 
pounds. 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 3, Pa. 


Manufactured in Canada by Sandilands Valve Manufacturing C., Ltd., Galt, 19, Ontario 
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Blanket 
nsulation 


FACTORY 
FAGRICATED 


...to rigid specifications 


FACTORY FABRICATION means 
that every blanket is made up of many 
felted layers of Eagle-Picher Mineral 
Wool—with ends overlapped to form 
smooth, firm edges that can be tightly, 
efficiently butted together. 


FACTORY FABRICATION prevents 
large “‘voids” so often found in field- 
fabricated blankets where insulation is 
simply packed in place. Rigidly con- 
trolled production methods assure effi- 
cient mineral fibers are evenly dispersed 


over the entire insulating area. 


FACTORY FABRICATION offers 
extra-sturdy, flexible construction ...a 
blanket that lends itself to scores of uses. 
Copper bearing steel laths—bound by 
uniformly spaced soft-drawn galvanized 
tie wires—keep the blankets firm but 
flexible. 

PROFIT from the advantages factory- 
fabricated insulating blankets can give 
you in your operations. Get Eagle-Picher 
Blankets for all of your important jobs. 





CERTIFIED to conform to Commercial Standards CS-117, as shown by the Certification 
seal on each blanket. Also conforms to Federal Specification HH-1-563. 





Since 1843 


THE EAGLE-PICHER COMPANY 


General Offices: Cincinnati (1), Ohio 


For greater efficiency, protection and economy, you should specify these Eagle-Picher products: 


Insulating Felts * Insulating Block * Blankets * Loése Wool * Mineral Wool Pipe Covering * Stalastic 
Stamastic * Insulseal * Finishing Cements « insulating Cements ¢ Swetchek ¢ Insul-Stic « Fireproofing Cement 
Member of Industrial Mineral Fiber Institute 
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TO MAINTAIN CONSTANT OUTPUT VOLTAGE 


REGARDLESS OF LINE OR LOAD CHANGES 


Featuring: 


INSTANTANEOUS CORRECTION — as compared with other 
forms of line voltage correction. 


EXCELLENT STABILIZATION and REGULATION — the maximum 
change in output voltage will not exceed . . . + 0.25 of 
1% for any or all variations in operating conditions . . . 
+ 0.1 of 1% for input voltage changes... + 0.15 of 
1% for load current changes or load power factor changes 
from lagging 0.5 to leading 0.9. 


MINIMUM WAVEFORM DISTORTION — except under the most 
adverse conditions, distortion is less. than 2%. 


WIDER INPUT RANGE — than most competitive types. 95-135 
volts for a nominal of 115 volts and 195 to 255 volts for a 


nominal of 230 volts. 


ADJUSTABLE OUTPUT VOLTAGE — a nominal 115 volt output 
is adjustable from 110 to 120 volts and from 220 to 240 
volts on a 230 volt nominal output. 


INSENSITIVITY TO FREQUENCY CHANGES — but to maintain 
optimum correction characteristics, tolerances should not 
exceed + 10% of the specified frequency. 


SUPERIOR ELECTRIC co. SE 
THE co 


BRISTOL, CONNECTICUT 


Manafadiinera of 


POWERSTAT VARIABLE TRANSFORMERS POWERSTAT LIGHT DIMMING EQUIPMENT 
STABILINE AUTOMATIC VOLTAGE REGULATORS VARICELI. D-C POWER SUPPLIES 
VOLTBOX A-C POWER SUPPLIES SUPERIOR S-WAY BINDING POSTS 


Cuemicat Encingerinc—September 1953 


Designed to meet the most exacting requirements for a-c line voltage 
stabilization, STABILINE Automatic Voltage Regulators type IE are pre- 
cision built . . . subject to the most rigid manufacturing specifications 
but have the important characteristics of circuit simplicity and mechanical 
ruggedness. 

Each STABILINE type IE is checked and rechecked to assure or better the 
published performance characteristics. A STABILINE Automatic Voltage 
Regulator built by The Superior Electric Company is superior in perform- 
ance, design and construction. 


THERE’S A STABILINE TYPE IE TO MEET YOUR NEEDS 


Standard models are available in numerous ratings in capacities up to 5.0 KVA. 
Special types can be application engineered to meet practically any individual 


requirement, 

FOR COMPLETE INFORMATION — use the 
attached coupon to send for your copy of Bulletin 
$351 including engineering and application data. 


THE SUPERIOR ELECTRIC COMPANY 
1409 MAE AVENUE, BRISTOL, CONN. 
Please send my copy of Bulletin $351. 
NAME 

POSITION 

CO. NAME 


CO. ADDRESS 
city ZONE STATE 
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ladle Way 


to control piping 
expansion and contraction = 


FLEXON 


EXPANSION JOINTS 


save space ... require 


no maintenance ... 
save time and money! 


You can have all the advantages of leakproof, maintenance-free 
pipeline motion control in a compact, easy-to-install, in-line unit 
when you use Flexon Expansion Joints. There is no repacking.. . 
no bulky, space-consuming installation . . . just install the Flexon 
Expansion Joint as easily as putting in a fitting, and then forget it. 


Here's your guide to Flexon Expansion Joints are offered with stainless steel or copper 

PIPING MOTION CONTROL pressure carriers in Controlled-Flexing, Free-Flexing or Flexoniflex 

The Flexon Exponsion Joint Design Guide types. Units are available for pressures up to 5500 psi, temperatures 
gives detailed specifications, and selec- to 800° F. (1600° F with special alloys). All types suitable for 


tion and application data for Flexon Ex- : : : : . 
cline Wine WAM Be ate Saas ar cae handling radial, axial and/or lateral pipe motion. 

Flexon Expansion Joint Catalogs in Sweet's, Write for the name of : : 
deachuh tasting Exadlie: 0d Wee te he e of your nearest Flexonics representative. 
Refinery Catalog. 


EXPANSION JOINT DIVISION 


& 
Flexonic 1317 $. THIRD AVENUE * MAYWOOD, ILLINOIS 


FORMERLY CHICAGO METAL HOSE CORPORATION 
tn Canada: Flexonics Corporation of Canada, itd., Brampton, Ontario 


Flexon — Flexible metol hose Exponsion ioints . Metallic 
Corporation that thet bellows 
= ae atoms years. Aircraft nl 
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CORROSION and HEAT-RESISTANT STEELS 


Warehouse stocks of Allegheny Stain- 


‘atmctyatyecrnene” — One of the Royal Family of Steel 


Our niche in the economic health of this nation in 
peace, and its defense in war, is to develop and produce 
the high-alloy steels and other special alloys which 
will do what ordinary metals cannot even approach in 
resisting corrosion, heat and wear, and in performing 
vital electrical and electronic chores. Whenever you 
have problems in these fields, the place to come is 
Allegheny Ludlum Steel Corporation, Oliver Building, 
Pittsburgh 22, Pa. 


PIONEER in Specialloy Steels 


Allegheny Ludlum 


TOOL and DIE STEELS 





W4D 4092 & 
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SWIFT & COMPANY — NEW CHEMICAL AND FERTILIZER 
PLANT, HAMMOND, INDIANA, — Another one of the 
more than 11,000 successfully completed electrical 
contracting jobs engaged in by F&M in the past 
35 years, 


Another Electrical 
Installation by 


FISCHBACH sx» MOORE 


INCORPORATED 











“Sign of Achievement... 


This sign has appeared on many of the greatest projects in 
America for over 35 years. Throughout this span the most 
complex electrical problems of Industry’s Giants have become 
F and M Achievements. Who a firm serves is usually indicative 
of its stature and recognition. 


FISCHBACH xo MOORE 


INCORPORATED 
ELECTRICAL CONTRACTORS 


FROM COAST TO COAST An organization that has 
to its credit every conceivable type of electrical 
installation. 


COMPLETE ORGANIZATIONS AT: New York, 
Atlanta, Dallas, Houston, Los Angeles, San 
Francisco, Detroit, Chicago, Pittsburgh. 
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FORMALDEHYDE 


can give you greater efficiency, 


economy and improved results 


» 
5 
3 
e 


«BTS LARGER BATONS 


031¥10 


When formaldehyde is one of your raw materials, 
consult your Celanese representative in selecting 
your most efficient formaldehyde source. 


Suppose you're producing a low solids resin for ply- 
wood adhesives, 37% formalin will probably give you 
the best results. On the other hand, if you're making 
a high solids urea resin, he can show you where 
paraformaldehyde, with its low water content and 
high reactivity, is your most efficient and economical 
formaldehyde source. Many producers of alcoholated 
resins have discovered that a Formcel” solution of 
formaldehyde in a specified alcohol, gives them the 
required performance. Or, if you're looking for the 
most readily available source for dry formaldehyde 
gas, ask about Celanese Trioxane. 


FORMALIN - PARAFORMALDEHYDE 


Other Celanese Formaldehyde service includes: a 
newly expanded Technical Service and Application 
Laboratory to assist you in re-formulating your prod- 
uct with the right formaldehyde source . . . complete 
cost analyses and end product evaluation...a nation- 
wide distribution system ... and up-to-date technical 
bulletins. 

Celanese Corporation of America 

Chemical Division, Dept. 553-I 

180 Madison Ave., New York 16. 


FORMCEL* SOLUTIONS - TRIOXANE 





Wau abwiv 


QUEM COATINGS for METALS 


Metallic Organic 


Decorative 


Protective 


Practical Painting for Corrosion-Plagued Plants 





Drum lining problem 
solved with 
extra thick coating 


A concrete hardener of the fluosilicate- 
wetting agent type has long created 
shipping problems because of its quick 
reaction with steel. Unprotected, steel 
drums corroded and hazardous gas was 
formed. Ordinary linings didn’t with- 
stand this solution. The extra resistance 
was obtained with the thick, resilient 
viny] plastisol coating provided by Uni- 
chrome Series 4000 Drum Linings. 

Write for data on the complete variety 
of linings available from United Chro- 
mium 


Plastisol coating 
outlasts metal 4 to 1 in 
corrosive use 


Here's a case showing the extraordinary 
protection that can be given to metals in 
processing equipment. 

Bleach reduction chambers of a noted 
chemical producer were coated with a 
Unichrome Plastisol Compound. This 
user reported that the coating gave 4 
times longer service than even special 
alloy metals before requiring mainte- 
nance! The exceptional chemical resist- 
ance displayed by these vinyl] coatings is 
fortified by the thickness they develop— 
up to 3ie”. Tough and elastic, they bake 
to stable form at 350°F. The Technical 
Service Department of United Chro- 
mium can be consulted on the suitability 
of these compounds for any specific ap- 
plication. 


UNITED CHROMIUM, INCORPORATED 
100 East 42nd Street, New York 17, N. Y. 





Ucilon Protective Coatings provide 


proved systems for controlling 


Protected with Ucilon Coatings. 
this 1000 bbl bolted steel tank 
handles 93,000 bbls of brine 
monthly. The rticular coating 


interiors of ne tanks, and is 
still in excellent condition after 


damage and excessive painting COStS — i'c“tickloom chemical pian fo 


Rin, } | 


XPERIENCE has proved time and 
E again that stopping corrosion be- 
fore it starts damage requires a 
systematic approach, This means 


preventive maintenance done on a 


regular and timely basis. It means 
adequate surface preparation when 
needed —to assure optimum results 
that cost you less in the long run. 
And finally, it means selection of a 
system of coatings engineered to meet 
the job requirements. 

Systems of coatings such as Ucilon 
materials take guesswork out of 
heavy duty protective painting. Ac- 
tually, they comprise a complete 
“package” for the required protéc- 
tion and durability. As required, they 
may include special primers for ad- 
hesion, or to prevent undercutting 
in the event of a break in film con- 
tinuity. Sometimes an intercoat ma- 


terial may be included for improving . 


adhesion or abrasion and corrosion 
resistance. And, of course, they in- 
clude specialized topcoats. Ucilon 
Coating Systems even specify details 
on surface preparation and the num- 
_ ber of coats needed to control various 
corrosive conditions. *Trade Mark 


5 years service. 





SYSTEMS FOR “101” CORROSIVES 


Sixteen systems of Ucilon 
Coatings give engineers wide 
latitude for specifying the 
right protection against acids, 
alkalies, salt solutions, alco- 
hols, moisture, oils and other 
products. 

Individual coating materials 
include vinyl, chlorinated 
rubber, phenolic and fish oil 
formulations, 


CASES OF 
PRACTICAL PROTECTION 


In the plant, of a Midwest chemical pro- 
ducer, areas subjected to strong hydro- 
chloric acid fumes were protected by 
Ucilon Coating System “A.” Applied 
5 years ago, the coatings are still in re- 
markable condition — with virtually no 
patchwork or maintenance during this 
service. 

Plating departments with their highly 
corrosive solutions and humidity make 
an ideal’ proving ground for coating sys- 
tems. Ucilon Coating Systems have given 
2, 3 and more years of service. In fact, 
because of durability, they were selected 
for the largest wire plating machine in 
the world at the plant of a famous con- 
cern, ¢ 

Ucilon System “H” was used in the 
interior of a tank car transporting an 
ammoniated saturated nitrate solution. 
It showed no failure even after a year 
of contact with this tough-on-coatings 
chemical. oir 


With modern protection such as afforded 
by Ucilon Coatings, corrosion control 
has become a practical procedure under 
conditions once regarded as hopeless. 
Systematic use of these coatings offers 
longer lasting equipment and savings 
on painting costs. 

Be sure to look up the concise facts 
on Ucilon. in your latest “C.E.C.” Or 
write for bulletin No. MC-7. 
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For Men Who 
Specify, Buy or Use 
Reciprocating Pumps 


e 10 to 50 hp ie 50 to 275 hp ee 300 to 900 hp & 5 to 125 hp 
Tear out this coupon NOW and send for these Aldrich Data Sheets 


These 2-color data sheets give full details of design and construction, including 
dimension and sectional drawings, performance data and pump specifications. 





CHECK THE ONES YOU WANT—ONE OR ALL! 
Aldrich Pump Applications Be sure to fill in your name and address, Then mail 
this coupon to: The Aldrich Pump Company, Allen- 


. include handling of caustic solu- 
town, Pa. 


tions, fatty acids, nitric acid, acetic acid, 
aqua ammonia, anhydrous ammonia, 
and liquids encountered in petroleum 
refining, petro-chemical, and other COMPANY 


NAME 








industries. 








ADDRESS 








THE PUMP COMPANY | ... Giginalow of the 
PENNSYLVANIA Direct Flow Pump 


3 GORDON STREET © ALLENTOWN, 


Representatives: Birmingham . Bolivar, N.Y. Boston * Buffalo . Chicago . Cincinnati ’ Cleveland Py Denver . Detroit 
Duluth . Houston = * Jacksonville =e Los Angeles 7 New York * Omaha ¢ Philadelphia Pittsburgh * Portland, Ore. 
Richmond, Va. © St.Louis © Sanfrancisco «© Seattle ©  Spokane,Wash. © Syracuse « Tulsa « 
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specialization gives you 
“Tops in we 


SEAMLESS — MECHANICAL — PRESSURE — CORROSION RESISTANT 


Carbon 5 Chrome 1 Moly 
Carbon 1/, Moly 7 Chrome 1, Moly 
17, Chrome 1/4, Moly 8 Chrome !/, Moly 
TYPICAL 1 Chrome ¥, Moly 8Chrome 1 Moly 


114, Chrome 1/2 Moly 9Chrome 1 Moly 
ANALYSES: 2 Chrome 1/3 Moly 3% Nickel 7% Nickel 
21/4, Chrome 1 Moly 5% Nickel 9% Nickel 


AISI Types: 304-321-347-3 16-309-3 10-405-4 10-430-443-446 


Analyses to meet conditions where heat, corrosion, pres- 
sure and structural strength are involved. 





SIZE RANGE — R ’ ‘ 
WALL THICKNESS: 4 to 6 inches O.D. — wall thickness .035 to 1,000 inch. 





TYPICAL Pressure tubes — Superheater tubes — Condenser 
APPLICATIONS: tubes — Still tubes — Evaporator tubes — Barrel 
tubes — Oil-well Pump Barrels — Mechanical tubes 
— Aircraft tubes — Propeller tubes — Rollers for 
Transmission Chains. 


The heating, piercing, rolling of ® 
seamless tubes is controlled at every 
step for uniformity, close tolerance. 





GLOBE 


knowledge of stainless steel DS) 
tubing in a wide range of TUBES é 


Soe teas Y= you specify Globe, you et Wi Alaa 

uniform high quality alloy i 
steel tubes, the product of highly 
TO BE SURE... developed production facilities and 
SPECIFY GLOBE specialized quality controls and methods, All Globe tubes are 
thoroughly inspected and closely held within tolerance specifi- 
cations. Write for the Globe general catalog. 


to cut costs, 





Chicago * Cleveland ¢ angry ae . St. Lovie ° New eg 


aso. 


mless steel tubes — Globeiron (high purity ingot iron) seamless tubes ~— Globe Welding FRtings. 
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In moist or wet surroundings...it pays to install trouble free 


ALLEN-BRADLEY 


MOTOR CONTROL 


Wherever conditions in your plant are 
moist or wet... it will pay you to install 
Allen-Bradley starters in watertight en- 
closures. The double break, silver alloy con- 
tacts require no maintenance—an important 
feature in starters contained in bolted 
enclosures. Allen-Bradley starters are also 


available in dust-tight, explosion-proof, and 
corrosion-proof enclosures. 

Whatever your operating conditions may 
be, an enclosure is available to satisfy your 
requirements. The right enclosure fully pro- 
tects men, motors, and machines. Specify 
A-B... you will not be making a mistake ! 


Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wis. 


Bottle filling machige, manufactured by Standard Cap & Seal Company, 
equipped with an Allen-Bradley Bulletin 709 Starter in a NEMA 4 Enclosure, 
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In damp or wet surroundings 

protect men, motor, and 

equipment with Allen-Bradley 
NEMA 4 

ENCLOSURES. 


Bulletin 709 
Automatic 
Starter 


Bulletin 609 
Manval Starter 


; 











& PK PUMP HANDLING PRODUCT OF FLUID ENERGY MLS, 
C. /K PUMP HANDLING PRODUCT OF MARDINGE MILL. 
© F-K PUMP HANDLING PRODUCT GF DUST COLLECTOR. 


& PF PORTABLE PUMP HANDLING ALL PRODUCTS TO PACKER 
BINS OR BULK LOADING. 


F. FULLER-ANDERSON SAMPLERS IN CONVEYING LINES TO STORAGE. 


G P-" OPEN AND CLOSED TYPE AIRSLIDES CONVEYING FROM FLAT-BOTTOM 
* STEEL BINS TH PORTABLE Fn PUMP. 


BLOWER SUPPLYING AIR TO ALL AIRSLIDES. 
& ALLEVIATOR FEEDING PACKER BIN. 





Portable Pump underneath 
Airslide (upper left) from flat- 
delivery 


to pump. 





ADAPTABLE..-FLEXIBLE 


FULLER-KINYON and F-H AIRSLIDE 





SCOnVEYInNnNG &6&YST 





gravity conveyors, except for use in motor vehicles, 
under Huron Portland Cement Company U. 8, Patent 
Nos, 2,316,814, 2,517,837, 2,527,394, 2,527,455, 
2,527,466, 2,527,488 and Patents Pending. 








Conveying of dry pulverized materials in bulk, by air, is the efficient, economical, 


‘modern way. Materials such as talc, clays, Portland cement, pulverized coal, 


fly ash, limestone dust, Fuller’s earth, catalysts, can be handled. 


Adaptability and flexibility are important features of the Fuller-Kinyon and 
Airslide Systems. The plant illustrated originally comprised four concrete 
storage silos, served by a Fuller-Kinyon Portable Pump, operated on a track 
underneath the silos, for conveying talc to packer bin and bulk-car loading. 
Later, storage was increased by the addition of five flat-bottom steel bins ad- 
jacent to the concrete silos. For economical conveying from these bins, F-H 
Airslides were installed, to convey to the F-K Portable Pump. Later, for more 
advantageous packing and loading, the packer bin was moved to a new location. 
These additions and changes required no major alteration to the Fuller-Kinyon 
system, merely the extending of the conveying pipe line to the new packing plant 
location. 


Pneumatic conveying systems can be installed without interfering with 
existing structures or equipment, without interrupting production. May we 
suggest that you have us make a study of your conveying problems. Our findings 
and recommendations may give you an entirely new concept of conveying. 


FULLER COMPANY, 
Catasauqua, Pennsylvania 
@I Chicago 3—120 So. LaSalle St. 
San Francisco 4—420 Chancery Bldg. 


DRY MATERIAL on Geel SYSTEMS 


AND COOLERS + COMPRESSORS AND VACUUM PUMPS G-76 


FEEDERS AND ASSOCIATED EQUIPMENT 
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BARRETT CHEMICALS 


Phenols 

Cresols 

Cresylic Acids 

Xylenols 

Pickling Inhibitors 

Benzol 

Tolvol 

Xylol 

Naphthalene 

Hi-Flash Solvent 

Phthalic Anhydride 

Maleic Anhydride 

Dibuty! Phthalate 

ELASTEX* 28-P Plasticizer (DOP) 

“ELASTEX" 10-P Plasticizer (DIOP) 

“ELASTEX” DCHP Plasticizer 

“ELASTEX” 50-B* Plasticizer 

Phenolic Resins 

Urea Resins 

Niacin (Nicotinic Acid) 

isonicotinie Acid 

Pyridines 

Picolines 

Quinoline 

Lutidines 

Tar Acid Oils 

Neutral Coal-Tar Oils 

Coal-Tar Creosote 

Bardol* Rubber Compounding Oil 

Flotation Agents 

CUMAR* Paracoumarone- 
Indene Resin 











Another iliustration of the versatility 
of Barrett Phthalic Anhydride 


American women are not only the world’s best 
dressed customers; they’re also the toughest to please. 
They’re fussy about color, fussy about fabric tex- 
ture and fussy about price. So the fashion business 
has to keep its products spruced up and its production 
costs shaved down. Barrett Phthalic Anhydride helps 
make this tough job a little easier because it’s such 
an amazingly economical and dependable source of 
fabric dyes, dye intermediates and a variety of tex- 
tile chemicals. 

Users of “PA” find there are advantages in doing 
business with Barrett. As the world’s leading pro- 
ducer of Phthalic Anhydride and other coal-tar 
chemicals, Barrett can assure customers uniform 
quality, steady supply and quick service. 

Barrett technical assistance on your application 
problems is available without cost. Inquiries are 
cordially invited. 


BARRETT DIVISION 

ALLIED CHEMICAL & DYE CORPORATION 
: ae 40 RECTOR STREET, NEW YORK 6, N. Y. 
In Canada: The Barrett Company, Ltd., 5551 St. Hubert Street, Montreal, Que, 
*Reg. U. 8. Pat. Of. 
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HERE'S HOW IT OPERATES 


RECEIVING 


As the materials are received, they 
are picked up by scoops and cas- 
caded from the top of the machine. 
At the same time, the revolving 
drum forces the materials from 
both ends toward the center of 
the drum ... while the swinging 
chute, which is in mixing posi- 
tion, produces a fourth lateral 
mixing action. 


~ 
~ 


DISCHARGING 


By simply throwing a lever, the 
inlet is closed and ¢ is 
in discharging position. The com- 
pletely mixed materials drop off 
the lifting scoops and discharge 
through chute without segrega- 
tion of ingredients. 





with the 


STURTEVANT 
LENDER 


Four separate mixing actions in the Sturtevant Blender assure complete 
blending of various materials regardless of weights, densities, finenesses, 
or other physical properties. 

This mixing action provides a thoroughly blended product with no 
substances floating to remain unmixed. 

Sturtevant Blenders are available in mixing capacities from 500 to 
20,000 pounds. Write for information or engineering assistance. 


STURTEVANT MILL COMPANY 


100 CLAYTON STREET, BOSTON 22, MASSACHUSETTS 


Designers and Manufacturers of 
CRUSHERS @ GRINDERS @ SEPARATORS © CONVEYORS @ MECHANICAL DENS 
and EXCAVATORS @ ELEVATORS @ MIXERS 
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AIR IS BLOWN INTO KILNS by these four large Worthington compressors at a Pennsylvania chemical 
plant. Air pressure must be increased to overcome gradual deposit build-up; when compressor discharge 
reaches 30 Ib. psig, kiln is shut down for cleaning. 


Chemical plant gets oil-free compressed — 
air for making important paint ingredient 





To manufacture phthalic-anhydride, an essen- 
tial ingredient in paint, a Pennsylvania chemical 
company needed compressed air with no trace of oil. 

Four Worthington non-lubricated compressors 


were specified, and according to the plant man- 
agers, they have filled the bill. 


Why many plants specify Worthington 


Engineering-wise industrial plants of all kinds 
are specifying Worthington compressors for reli- 
able, low-cost compressed air. They’re getting it 
because of such Worthington features as: 


. 

@ The exclusive Feather* Valve—simplest, light- 

est, most efficient valve ever made. 

© High efficiency intercooler—needing less water, 

less power, less attention. 

@ Automatic variable capacity control—most ac- 

curate and flexible obtainable. 

Your engineering problem may call for non- 
lubricated or lubricated compressors . . . high or 
low capacity . . . high or low pressure . . . single- or 
two-stage ... horizontal or Y type. . . gas or air 
compression. Whatever it is, for help in solving it 
write to Worthington Corporation, Compressor 
Division, Buffalo 5, N. Y. 

*Reg. U. 8. Pat. Off. K.2.4 





No Other Compressor Will Outperform a Worthington 
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Instant... Automatic Release 


of Excess Pressure with... 





Baker Rupture Discs 


In emergencies, Baker Rupture Discs act instantly and auto- 
matically to protect your equipment if the standard relief valve 
fails or operates too slowly. They have no small passages or 
moving parts to clog or corrode . . . Made of precious metals 
or, for some applications, of base metals coated with platinum, 
gold or silver on one or both sides, they are. immune to corro- 
sion. Each is specifically designed to fit the conditions under 
which it must operate—to give constant protection indefinitely 
without attention or maintenance of any kind. 


Baker Rupture Discs are made in a wide range of sizes, guar- 
anteed to’ blow at any desired pressure within limits. Write 
Dept. R for detailed descriptions. Fast deliveries! 


BAKER & €9O0., INC. 


113 ASTOR STREET, NEWARK 5, NEW JERSEY 
NEW YORK » SAN FRANCISCO * CHICAGO 
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eo RR lihatio 
He can’t stand that slow mixing cycle! 


But it isn’t that bad, friend. Give us a chance to help. We've 
got a mixer that can boost your daily output as much as 10 per 
cent. It’s the Worthington chemical mixer with an engineered 
blade design that gives you a mixing action faster than any we 
know of. It saves time with every batch, can be set up for 
continuous agitation, mixes thoroughly, and eliminates these 
other big problems as well: 

CORRODED DISCHARGE CHUTE—The Worthington dis- 
charge chute is out of the mixer during mixing time: Proper 
balance makes manual control of chute easy. Pneumatic con- 
trols are also available. 

WOBBLY DRUM ROLLER—Worthington drum rollers are 
of genuine carwheel metal, ground to close tolerances. Drum 
roller shafts are easily adjustable to compensate for wear. 

HEAVY HORSEPOWER CONSUMPTION — Worthington’s 
specially engineered, anti-friction construction assures peak op- 
erating efficiency with lowest possible horsepower consumption. 








THE MODERN WORTHINGTON CHEMICAL MIXER 
is available in sizes up to 110 cu ft or 3 tons per SEND THIS COUPON TODAY to learn more about how to 


batch. Each mixer is equipped with a measuring reduce mixing time and cost with a Worthington chemical mixer. There's 
tank for various chemical applications. a skilled Worthington engineer near your plant. At your request, he'll 
be glad to call on you. 


Worthington Corporation B 
Industrial Mixer Division 
Plainfield, New Jersey 


POD o 60 Fea Cen Pens soeeciniees Ccabevencen sake Repectiweewans 
POMIONL S 5s os cc ho bie Cis Manon bn gee th ONeE RIS RES epecesicceeeas 


(2) I'd like more information. [) I'd like to talk with an engineer. 
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Fax the case of the man who saved a few dollars 
on air handling equipment, which he expected to use 
for many years. Installation costs turned out to be 
high and maintenance expense excessive—more than 
he saved on original purchase price. Of course, not 
every low bidder has an inferior product; but you can 
be sure of one thing: if a high quality product is to 
meet all low bids, the quality just can’t stay high! 
We at “Buffalo”, with seventy-six years of top qual- 
ity manufacturing behind us, call your attention to 
the “Q” Factor.* Without it we could not have main- 
tained the performance records chalked up in many 
of America’s outstanding industrial plants. We have 
no intention of abandoning the practice of building 
the best possible product and pricing it afterwards. 


8 Factor -_~ 


ble-free satisfaction 
and long life. 


VENTILATING FANS— 

Complete lines, the Jubilee Breezo, 

an efficient disk fan—the “LL”, a 

non-overloading centri frugal, the Axial 
0 


Flow, and many others for all services 
including forced and induced draft 


f; 

_ AIR CONDITIONING AND 

Kays alo” Engineering Sales Representatives CLEANING EQUIPMENT— 
ipal cities are anxious to work Full lines of industrial air 


with you, Call on them for advice without 
obligation. cleaning equipment for gases 


and fumes, as well as air wash- 
ers and cabinets for air condi- 
tioning. 
FIRST 
FOR FANS 


BUFFALO COMPAR Y 


501 BROADWAY BUFFALO, NEW YORK 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 
AIR TEMPERING INDUCED DRAFT EXHA 
HEATING PRESSURE BLOWING 
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Raw Water Supply 


with all these impurities: 


as 7 in 2 
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softened and 
clarified by a 


GRAVER 
Reactivator 


at Utah Power 
& Light Co. 


¢ HARDNESS 
e TURBIDITY. 








— 





This raw water supply is poor... very poor... 


e The total hardness ranges from 350 ppm to 700 ppm. 


e The turbidity may reach 1200 ppm. 
e It may contain sugar beet pulp and various other vegetable and animal wastes. 


e The organic pollution is so high that chlorine pretreatment is required. 


The raw water is used for the cooling tower 
make-up. The Graver engineers were con- 
sulted, and a 3000 gpm Graver Reactivator 
designed to reduce total hardness to 250 
ppm and turbidity to less than 10 ppm was 
installed. 

All over the country, central power gen- 
erating stations, industrial plants and mu- 


nicipalities are being served by Graver 
water conditioning equipment to meet in- 
dividual softening and clarifying require- 
ments. 

Write for bulletin describing Graver 
units in detail, and be sure to consult 
Graver befcre purchasing any water con- 
ditioning equipment. 


GRAVER WATER CONDITIONING CO. 
Division of Graver Tank & Mfg. Co., Inc. 
DEPT. CE-R, 216 WEST 14TH STREET, NEW YORK 11, N. Y. 


IN CANADA: The Bird-Archer Co., Ltd.; Cobourg, Ontario = 
IN MEXICO: Proveedores Tecnicos, S. A.; Puebla 259, Mexico 7, D. F. 
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© WASTE PRODUCTS... 


Graver Reactivator 

at Gadsby Plant of 
Utah Power & Light Co. 
Also in this plant the 
make-up for a boiler 
with a capacity of 
620,000 pounds of steam 
per hour goes through 
Graver Filters and 
Automatic Zeolite 
Softeners which reduce 
the hardness to zero 
before passing to 
evaporators. 





GRAVER 





alr Conalitioning 


keeps moisture right for 
Mead Moistrite” Bond 


air conditioning 
refrigeration 
industrial heating 


As you can see by the sign, this finishing room is one of the 
last stops for paper leaving The Mead Corporation’s Kings- 
port, Tennessee, plant. Here, paper is inspected, counted, cut, 
trimmed and packed, And the big bogie is high humidity. 
Too much moisture swells, wrinkles and softens the paper, 
changes its size, weight and printing qualities. = But there’s 
no such problem in Mead’s major plants. Air conditioning 
keeps humidity well within bounds. The exacting moisture 
requirements of Mead Moistrite* Bond, for example, are 
closely maintained by a carefully engineered Carrier air con- 
ditioning system. This Carrier system adjusts automatically 
to weather conditions so that the air conditioning can keep 
the Moistrite finishing room within 5% of the ideal 50% 


relative humidity. The apparatus must operate constantly, 
24 hours a day, summer and winter. And the performance 
record thus far prompted Mead to specify Carrier again when 
they recently ordered their fourth air conditioning system. 
« Whenever the requirements of manufacturing or process- 
ing cali for even temperatures or close humidity control, 
you'll do well to consult Carrier. There is more Carrier air 
conditioning and refrigeration serving more of the chemical 
industry in more ways than any other make. Carrier people 
founded the air conditioning industry more than 50 years 
ago. All this experience is yours to command. Look for 
Carrier in the Classified Telephone Directory. Or write 


Carrier Corporation, Syracuse, New York. # Reg. U. S. Pat. Off. 
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SPERRY 


FILTER PRESSES 


Designed and Made to Meet 
YOUR Industrial Filtration Problems 


Hundreds of the foremost manufacturers in the country, 
employing nearly every known type of industrial filtra- 






















tion, rely upon Sperry Filter Presses for the finest answers 
to their filtration problems. 







There are good reasons for this acceptance. Sperry Filter 
Presses of today, reflecting 60 years of research, design 
and engineering, offer greater performance, flexibility 








and economy than ever before. 






Our big, free catalog gives the complete story of Sperry 
filters and engineering service. Send for your copy today. 














SPERRY 
FILTER BASES 
All types and sizes... 
plain or punched to your 
specifications .. . furnished 
in cotton, paper, wool, syn- 
thetics, glass and woven 
matorials. 


EME OBP RAISINS SARS (5S RL RAI 
D.R.SPERRY & COMPANY 
BATAVIA, ILLINOIS 
Filtration Engineers for More Than 60 Years 
























Eastern Sales Representative: 
George $. Tarbox, 808 Nepperhan Ave., Yonkers 3, N. Y, 
Yonkers 5-8400 












Western Sales Representative: 
B. M. Pithashy, 833 Merchants Exchange Bidg., 
San Francisco 4, California DO 2-0375 
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EVERY GRAIN OF SAND IS REMOVED from the well water pass- 
ing through these abrasion-resistant FLO-KLEAN filters at 
the new Upjohn Company plant in Kalamazoo, Michigan. 


saves 2000 dollars a month 


FLO-KLEAN filters protect valuable equipment at pharmaceutical plant 


Maintenance records at the Upjohn Company’s 
ultra-modern plant near Kalamazoo, Michigan, show 
that FLO-KLEAN filters are responsible for saving up 
to $2000 a month in maintenance costs. 

These Cuno FLO-KLEAN filters, used to remove 
sand and gravel from incoming well water, ordinarily 
take something like a teaspoon of sand out of each 
thousand gallons. That doesn’t appear to be an im- 
pressive quantity, but it could cause serious damage 
to stainless steel valves, pumps, water softeners, 
condensers and other valuable equipment. Purity of 
process water is assured by the high-capacity FLo- 
KLEAN units. 

Recently the wall of one of their thirteen 250 feet 
deep wells gave way, dumping large quantities of 
sand and gravel into the water system. Every bit of 


\ , > \ 
+i\\Y 
HANI WJ} a 


- 


— 


AUTO-KLEAN (disc-type) ° 


~ MICRO-KLEAN (fibre cartridge) . 


this sudden deposit (almost seven cubic yards) was 
removed by the FLO-KLEAN filters. Without inter- 
rupting service, FLO-KLEAN continued its automatic 
operation and saved Upjohn a serious operating and 
maintenance loss. 

In hundreds of applications throughout industry 
the fully automatic, continuously self-cleaning FLO- 
KLEAN filters have paid for themselves many times 
over by making river, lake, or well water fit for in- 
dustrial use . . . and without loss of backwash water. 
Other uses include reclaiming industrial process 
water and coolants. If you need or use between 200 
and 100,000 gallons per minute of clean water, find 
out how FLO-KLEAN can save you money. Write for 
free FLO-KLEAN bulletin to the Cuno Engineering 
Corporation, Dept. 101F Meriden, Conn. 3.1 


FLO-KLEAN (wire-wound) 
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viscosities unhimifed 


HAYS VERIFLOW METER AND HAYS ELECTRONIC VERITROL 
indicate and control liquid flow 


Now virtually all fluids can be precisely measured and accurately 
controlled—/from a remote position. 

Hays VERIFLOW meter accurately measures, indicates, and totals 
the flow of corrosive and hard-to-meter liquids without using weigh 
tanks, orifice plates, or gage sticks. 

With the Hays VERITROL you simply set a knob at the rate of flow 
desired . . . then, the VERITROL controls the flow of liquid at that 
set-rate. 

Send for a complete description of Hays Veriflow Meter and Veritrol, 
Pub. No. 53-766-38. 





Automatic Combustion Control 

Boiler Panels + Hoys-Penn Flowmeters 
Veriflow Meters and Veritrol 

Ges Anolyzers * Draft Gages 
Combustion Test Sets « COs Recorders 
Electronic Oxygen Recorders 
Electronic Flowmeters 

Electronic Feed Water Controls 
Minioture Remote tndicotors 





for corrosive liquids 


Acetic Acid, Aluminum Votas- 
sium Sulphate, Ammonia, Cal- 
cium. Compounds, Ca-bolic Acid, 
Formaldehyde, Fruit and Vege- 
table Juices, Hydrogen Peroxide, 
Phosphoric Acid, Potassium Hy- 
Cadi Ve a. 
c 


droxide, Pp " 
Sulphuric Acid (concentrated), RATION 


Siearic Acid, and many others. 








Michigan City 9, indiana 


~ 





Cuemicat Encineertnc—September 1953 





‘5 


work capably and efficiently 
for many industries 


Here is a comprehensive group 


Ammonium Bifluoride | Hydrofluoric Acid 
Ammonium Fluoborate Anhydrous 
Antimony Trifluoride Hydrofluoric Acid 


Sublimed Aqueous 
Barium Fluoride Hydrofluosilicic Acid 


Bismuth Fluoride Potassium Bifluoride 
Boron Trifluoride Potassium Chromium 


Fluoride 
Boron Trifluoride Potassium Fluoborate 
Complexes 


see ep Potassium Fluoride 
Chromium Fluoride Potassium Titanium 
Fluoboric Acid Fluoride 
Fluorine Cells Silico Fluorides 
Fluorinating Agents Sodium Fluoborate 


Frosting Mixtures Zinc Fluoride 


THE HARSHAW CHEMICAL CO. 
1945 EAST 97th STREET ¢ CLEVELAND 6, OHIO C 





Just write for this 40-page Harshaw 
Book on Hydrofivoric Acid Anhydrous. 
lt has been written to provide helpful 
data for you if you now use HF or are 
considering its use. 
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WALWORTH oseivie: “ool. VALVES 


For high-pressure, high-temperature services 





CHEMICAL PLANT: Walworth Pressure-Seal MARINE: Walworth Pressure-Seal Valves 
Valves in the pressure reducing station of aboard the $.S. “Wilfred Sykes’ largest 
a chemical plant. Great Lakes ore carrier. 


: iy, «aati agement - 


LIGHT AND POWER: Walworth Pressure-Seal PAPER MILL: Fabricated header with 8-inch 

Valves equipped with motor operators, in an Series 600 Pressure-Seal Y-Globe Non-Return 

eastern public utility plant. hn ng and Series 600 Pressure-Seal Gate 
ative 


Walworth 6-inch Series 900 Pressure-Seal 
Gate Valve with Series 1500 Y-type Giobe 
Valve on the by-pass. 


The bonnet and body design of Walworth Pressure-Seal Valves is such 
that the pressure within the valve is used to prevent leakage at the junction 
of the bonnet and body. The bonnet joint of the Walworth Pressure-Seal 
Valve is permanently tight because there is no dependency on the ability 
SMALL VALVES FOR of any component part of the joint to resist creep during long exposure to 

HIGH PRESSURE- high temperature. Sudden temperature and pressure changes do not affect 
this tightness. Bonnet flanges and studs are eliminated and the weight 


TEMPERATURE SERVICE of the valve is reduced. 


An improved flexible dise design maintains seat tightness, even when 
the valve body is distorted by pipeline stresses or by temperature and pres- 
sure changes. This improved disc design makes it easier to open and close 
this valve. 


Walworth Pressure-Seal Valves are easy to disassemble and assemble, 
and are the most satisfactory valves for high-pressure, high-temperature 
service. They are available in Series 600, 900, 1500, 2500 and in a wide range 
of sizes and types. For further information, write for Circular 116. 





Series 1500 Cast Steel Y- 

type Globe and Angle Valves 

in sizes %4 to 2 inches. 

valves e fittings e pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 











DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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When metal screens 
or filter cloths 


“GUM UP the WORKS... 


Take a tip from a well-known manufacturer of 
pipe line strainers and other petroleum equip- 
ment, 


Several years ago, THORNHILL-CrAvER Com- 
PANY, of Houston, Texas, set out to design a 
strainer that would reduce the time and labor 
necessary for cleaning. They wanted a strainer 
that could be cleaned in a matter of minutes 
without dismantling and that would make by- 
passing unnecessary. The result was the Jet-Type 
Self-Cleaning Fluid Strainer. 


Since the advantage of a unit of this type lies 
in its easy, trouble-free operation, they needed 
a screen that would last indefinitely...that would 
resist abrasion by entrained solids and stand up 
against corrosion by the widest range of products. 


Monel wire screen and cloth is widely used 
throughout industry wherever corrosion resist- 
ance or product purity is important — for filter- 
ing or screening chemicals, brines, alkalies...acid 
sludges and acidic clay-treated distillates...mud 
... hydraulic oil... for tower packing ... flame 





A distinctive feature of the Jet-Type Self-Cleaning Fluid 
Strainer is the banks of rotating jets which are arranged 
inside the Monel basket to flush away built-up solids in 
three to five minutes... without the need to open the unit 
or remove the basket. Ease of cleaning makes it possible to 
employ a finer mesh screen, if desired, assuring a brighter 
product stream. For more information on this equipment, 
write direct to Twornuiit-Craver Company, Inc., P. O. 
Box 1184, Houston, Texas. 


arrester screens on tank breather lines...and 
others. 


You'll find that Monel screen and filter cloth 
is made in all standard weaves and meshes. It 
ean easily be formed to almost any desired shape 
or size. 


Whether it’s a question of original equipment 
or replacements, take advantage of the experi- 
ence of THORNHILL-CRavER. You, too, may find 
that Monel is the answer to your screening or 
filtration problems. For information on Monel 
screen and filter cloth, write Inco for a copy of 
“Established Weavers of Monel... Nickel... 
Inconel.” 


It is advisable to place equipment orders with 
your supplier well in advance of scheduled use. 
Distributors of INCO Nickel Alloys can supply 
the latest information on availability from ware- 
house or mill. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


Inco Nickel Alloys 


dM, Monel ... for minimum maintenance 
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partners 


in filtering foods and chemicals 


We all owe a debt of gratitude to the manufacturers of food 
and chemical filtering equipment, for they have kept pace both 
in design and production with the expanding demand for high 
speed, complex filtration equipment. We at COOPER ALLOY, 
joining in this salute, take pride in our close association with 
the engineers and designers who have made these advances 
possible. From the producer of small laboratory filters, to the 
creator of huge production designs, the filter manufacturer knows 
that in COOPER ALLOY he has found a source for cast stainless 


steel components in whom he can place his trust. Our thirty 


years of experience as the leading producer of corrosion re- 
sistant stainless castings, is your guarantee of a partnership that 
lasts. If you design or manufacture filters for the hanciling of 
corrosive liquids or foods, you should get to know us better. 


Send for your free copy of ‘Thirty Years of Progress" today! 


Pom 


COOPER ALLOY | 


THE COOPER ALLOY FOUNDRY CO. © HILLSIDE, N. J. 
Les Angeles, Sen francisco, Oakland, Houston, Chicage, Detroit, Philedeiphva, Hartierd 
Leading producers of STAINLESS STEEL valves, fittings ond castings 


(C] Please send your new booklet Thirty Years of Progress” 
(1) Please have your representative call. 


Name Position 
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improves QUALITY of CONTROL 


AMERICAN ELECTRONIC 
PROCESS CONTROL 
SYSTEM 


Every advantage and superiority of electric transmission of 
measurement and operational signals is utilized in the new, 
complete American Electronic Process Control System. Qual- 
ity of control of temperature, pressure, differential pressure, 
liquid level and flow is improved. Capital investment for a 
geen through-put is reduced. Ideally suited for integration 
nto automatic log ng systems. Every requirement for ac- 
curacy, dependabi r4 flexibility, low maintenance and con- 
venient servicing is fully satisfied because this new electronic 
system provides: 


1. Practically lag-free signal transmission. 
2. Bie stability that permits use of narrower proportional 
s. 


. Control sensitivity virtually impossible to duplicate in 
other types of actuation. 


. Freedom from dirt, corrosion, leakage and freeze-ups. 


; Seeedentined control components interchangeable at the 
panel. 


. Control-house installed controllers, any distance from 
the process area. 


reduces CAPITAL INVESTMENT 


7. Easy-to-service plug-in components in each instrument. 

8. Adaptability—more than one input circuit can be fed 
paged controller for cascading purposes, without adding 
a relay. 


. Flexibility—output signal can be fed in series to any 
number of receivers, without impairing accuracy. 


. Transducers for tie-in with pneumatic systems. 


. Minimum capital or maintenance investment in air com- 
pressors, filters, pressure regulators or dryers. 


. Integration with analog and digital computational and 
print-out equipment. 


. Multipoint-potentiometer type recording of all process 
variables. 


Major instruments in the American Electronic Process Control 
System are pictured here. Get complete data. Learn how this 
new system can improve quality of control and reduce the size 
and cost of your process equipment for a given through-put. 


Write for Catalog No. 164. 


AMERICAN ELECTRONIC TRANSMITTERS. 
Transmit measurements of tempera- 
ture, pressure, differential pressure, 
liquid level and flow. Pictured is dif- 
ferential pressure transmitter with 
Barton cell, 


AMERICAN ELECTRONIC RECORDING CONTROL STA- 
TION, TYPE 162. Records the value of process 
variables and determines the control points 
of the controller. EL 161 provides indica- 
tor instead of recorder. 


AMERICAN ELECTRONIC MANUAL POSITIONER, 
TYPE 153MP. For remote loading of the 
Electro-Pneumatic Valve Positioner 
or an Electro-Pneumatic Transducer. 
gaa for use with Type 163 Con- 
troller. 


AMERICAN ELECTRONIC CONTROLLER, TYPE 163. Automatic- 
ally controls the manipulation of a process variable 
by means of the Electro-Pneumatic Valve Posi- 
tioner or an Electro-Pneumatic Transducer. 


AMERICAN ELECTRO- 
PNEUMATIC VALVE PO- 
SITIONER, TYPE 132C. 
Provides precise po- 
sitioning of all 
standard pneumatic- 
ally-powered valves 
by an electric signal. 
Useable with either 
air-to-open or air- 
to-close valves. 


AUTOMATIC LOGGING — continual tabulation of process values in digital 
form by an electric print-out device — is becoming of increasing im- 
portance to the economical operation of the process industries. The 
output of the instruments in the American Electronic Process Control 
System (0.5 to 5.0 milliamperes) is ideally suited to the input require- 
ments of available automatic logging equipment. 


BAN PREP VST ak ees INSTRiMmenTrTs 
A product of MANNING, MAXWELL & MOORE, INC. stratrorD, CONNECTICUT 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ 
SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS, BUILDERS OF “SHAW-BOX” AND ‘LOAD LIFTER’ 
CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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Heres where LU VU 


gets all that Extra Strength — 


aunumuneet 


FORGED BODY 


AND YOKE ARE 


ee he ++) 


wenenael 


BOLTED FOLLOWER 
HAS NO 


LONGER-LIVED 


ae tb» be b 


anne 


THREADS 
ON YOKE 


TO CORRODE 


EXTRA STRONG 
STEM-AND-WEDGE 


STAINLESS 


STEEL 
GATE CONNECTION 


SEAT RINGS «AND 


GATE FACES ARE 


SUPER- HARDENED 


These hyper-husky, small forged carbon or alloy steel 
gate valves come in sizes from 4” to 2” inclusive...with choice of rising stem 


with yoke (shown), or with inside screw . . . and with choice of bonnet joints 
either gasketed or metal-to-metal. Pressure range: 2,000 Ib. at 100°F. — 380 
\ Ib. at 1,000°F ... if any higher, specify List 990. Send for Catalog 10. 


The Chapman Valve Mfg. Co. 


INDIAN ORCHARD, MASSACHUSETTS 
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HOW TO SAVE MONEY ON STAINLESS PIPING 


the jetdene. ini 


cuts cost, 
increases flow 


and capacity 


Speediine Ells, Tees, Insert Flanges, and Concentric Reducer 
installed on 2-inch Schedule 5 Stainless Pipe in a plastics plant. 














Look for the “Tangential Feature” 


These drawings show a Speedline Tee and 90° 
Elbow. The dotted lines show the termination points 
of conventional fittings. The additional straight sec- 
tion of Speediine Fittings permits attaching of unions 
or flanges without fouling, reduces the number of 
welds required, and eliminates troublesome curved 
or angle joints. The tangential feature is common to 
all Speediine Fittings such as Ells, Tees, Crosses, etc. 


@ It will pay you to look into this new idea in 
corrosion-resistant piping. By using light wall 
stainless pipe and versatile Speedline Fittings, 
piping costs have been reduced 10% to 50%... 
and at the same time, flow and capacity of the 
line has been increased! 


Here’s the way it works: 


If you are now using Stainless Pipe... 


... chances are that it is the conventional Sched- 
ule 40. But this heavy wall is not needed in 90% 
of the cases. Light wall Schedule 5 pipe costs 
about half as much, and all sizes will easily 
withstand 150 p.s.i. working pressures. Speed/ine 
Fittings are specially designed for fast, low-cost 
installation of light wall stainless pipe lines. And 
because light wall pipe of the same size has a 
larger inside diameter than heavy pipe, you gain 
15% to 25% greater flow and capacity! 


If you are now using Stainless Tubing... 


... the Speediine system offers real savings and 
advantages. It permits you to change to a light 
wall pipe rather than tubing size—at no increase 
in cost. And here’s where you gain. Standard 
equipment like valves, pumps, sight gauges, etc., 
are made in pipe sizes—you hook right in without 
special adapters! And equally important, piping 
permits you to use the next lower dimension (for 
example, 1" Sch. 5 pipe has even greater capacity 
than 1%" O.D. tube). This means that you can 
use smaller valves, flanges, and other acces- 
sories—an entire installation would be consid- 
erably lower in cost. 


Speediine distributors are located in principal cities from coast to coast 


ei a 


n-Resistant FITTINGS _ 


SA eS mt 


—the newest thing in pipeline economy 


Manufactured by HORACE T. POTTS CO. + SOO E. Erie Avenue «+ Philadelphia 34, Penna. 
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Thousands of tons 


mined daily, 
but where does it all go? 
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Di you ever have the misfortune on a steaming, sticky, sultry day to sit it 
out on a crowded parkway, bumper to bumper, waiting for traffic to clear? 
No doubt your thoughts were plenty sulphurous but probably not along the 


lines we have in mind. 


We're thinking of the mineral Sulphur and its link with the automobile, Each 
car accounts for a substantial poundage of Sulphur, some estimates put it 
at around 25 pounds for the average car. Give or take 5 pounds, it shows 
that a tremendous tonnage of Sulphur is needed each year to put cars, buses 
and trucks on the road ready to operate. And don’t forget the tire and battery 
replacements going on every day. 


Sulphur enters the automobile picture through the tires, steel sheets, plated 
and plastic fittings, glass, battery acid and parts, copper tubing and wiring 
. . . all of which call for the use of Sulphur or its compounds in connection 
with their manufacture. 

Can you wonder that Sulphur goes into industry just about as fast as the 
sulphur producers of the Gulf Coast Region can get it above ground and 
cooled preparatory to shipment? 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N. Y, 


Sulphur Producing Units: Newgulf, Texas * Moss Bluff, Texas 
Spindletop, Texas * Worland, Wyoming 
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Seven reasons 

why so many chemical. 
packing problems are 
being solved by 


be Tefion is not affected by chemicals 
within the temperature range of 
-80°F. to SOO'F. 


2. Tefion has high heat stability. 


3. Tefion has excellent nonadhesive 
properties. 


4, Teflon is nonflammable. 


5. Tefion possesses excellent 
electrical properties. 


6. ‘Teflon’s water absorption is zero. 


Z Weather does not affect Tefion. 


These seven unique properties make Teflon an ideal 
packing and gasket material for the chemical industry. 
Raybestos-Manhattan’s Teflon Packings and Gaskets 
are available in a variety of combinations for glass, 
glass-lined and stainless steel piping, and for pumps, 
valves and practically all kinds of fluid-handling 
equipment. Included in the line are solid rings; Vee- 
Flex® rings; braided and plastic packings for stuffing 
boxes and valve stems; “envelope” gaskets; solid 
gaskets in round, square and irregular shapes; gaskets 
for handholes, manholes and flanges; gaskets for 
distillation columns; gaskets for covers on tanks, 
kettles and autoclaves; gaskets for flanges and nozzles 
on glass and glass-lined pipe. Into each goes a know- 
how of 50 years’ packing experience. 


*Du Pont’s trade-mark for its tetrafluoroethylene resin 


DO YOU FABRICATE YOUR OWN PARTS? 
If so, order R/M Teflon in sheets, rods or tubes to 
your specifications. 





PA( A ; Al G Ss, FACTORIES: Bridgeport, Conn,; 
Manheim, Pa.; No. Charleston, S.C.; 


Crawfordsville, Ind.; Passaic, N.J.; 
RAYBESTOS-MANHATTAN, INC. Neenah, Wis.; Peterborough, Ontario. 


PACKING DIVISION, MANHEIM, PA. 








RAYBESTOS-MANHATTAN, INC., Manufacturers of Packings * Teflon Products « Asbestos Textiles} « Industrial Rubber Products °j Abrasive and Diamond Wheels 
Rubber Covered Equipment © Brake Linings »* Brake Blocks + [Clutch Facings * Fan Belts © Radiator Hose «© Sintered Metal Products * Bowling Balls 
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Eliminate @ 
$750 to $1000 BUILDING 





ee ee , e 
Mount Viking Pumps Outside .. . with No Protection Needed! 


| 
Either winter or summer, no protection is needed for Viking all-weather single or 


twin units. 

Made for pumping all types of petroleum and chemical products from the very 
lightest to the most viscous. 

Out door units add safety to the pumping job as well. No fumes to collect. 

Neater and handier to use. No cramped quarters creating hazardous and unsightly 


conditions. Makes possible easier and less costly piping arrangements. ee with big . vip nent 
In every way you save with Viking accuracy ...that’s Sutton’s new 


All-Weather pumps. T 
Ask for bulletins B400C & $P223CC today. Whippet \ = $ Q 


Specific Gravity Separator 
Vv é niKI as  ¢ PUMP COMPANY designed especially for small lot 
CEDAR FALLS, IOWA operations! 
Now for the first time in separating 
equipment history here is a portable 
lab-size separator, incorporating all 
the inherent performance qualities 
of standard size machines. Now for 
the first time you can economically 
assay products for accurate “com- 
mercial yield” data before setting 
up full-scale processing operations. 


There’s a lot you'd like to know 

about Sutton’s new Whippet V-80. 

There’s a lot we'd like to tell you. 
Write Dept. C953 


SUTTON, STEELE & STEELE, INC. 
1031 SOUTH HASKELL © DALLAS, TEXAS 


#22 in. x 25% in. 


ABD SERVICE: DALLAS + COLUMBUS, GA + WEW YORE + PITTSBURGH + CHICAGO 
MINNEAPOLIS + CLEVELAND » DES MOINES » SAW FRANCISCO + Twit Fails. 1BAnO 
FOREIGH WIMMIPEG Camade + SAG PAULO GRATIN + LONDON ENGLAND 


Get Low Cost Dust Protection With c<ciséee- 
TORIT DUST COLLECTORS SUTTON 


Everywhere, cost plant gers are 
modernizing production set ups with Torit Dust 
Collectors for, in addition to er sc efficiency, 
they produce savings all along the line. 
Among these are: 
eLowi investment and inntallation expense. | 
” Minimum piping for less friction loss. i } \ 
@Can be w to eliminate idle operation. Torit Door Fasteners rT) cS By 
@ Cleaned air recirculated-—no heat losses. 7 i AY 
@ Self-contained they occupy little space. The sturdy and efficient ’ sm ani 
@ Easy to re-install in new locations. door fastener used on 
© Wide selection of stock models. Torit cabinets is avail- 
Join this modernization pa- able for use on your own 
tee cor ads by increasin taut products. Strike plate 
lant’s efficiency ve A ‘orit either flat or angular. 
— Collectors. For com- Write for quantity prices. 


plete information write: a . : . 
TORIT MANUFACTURING CO. | SDEELE, 
o write for copy 315 Walnut Street St. Paul 2, Minn. 
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DARCO 


DARCO DEPARTMENT . ATLAS POWDER COMPANY 
Derco General Sales Offices—60 EAST 42nd STREET, NEW YORK 17, N. Y. 
ATLAS POWDER COMPANY, CANADA, LTD., BRANTFORD, CANADA 





SPLIT FEED METHOD OF TREATMENT... 
AN EFFICIENT WAY TO USE ACTIVATED CARBON 





Me as Gg URE go ee ae 
Oe a 


Solution to 
be treated 


Mey off . 
’ woes 


eae. 


a FILTER =f 


SECOND 
TREATING 
TANK 


peal “oes 
by Senko, a Wins 

Mad cae? oh Eno aE. 
BAS 1% 


FILTER 


Purified 
Solution 























A simple method for handlin 





The simplest is a one-shot treatment, 
in which all the Darco required to do 
the purifying job is mixed with the 
solution in a single application. Counter- 
current treatment, the most economical 
method, consists of treating the solution 
first with Darco that has been used 
once ..- then treating a second time with 
new Darco. 


In plants where products are made at 
irregular intervals, counter-current treat- 
ment is not feasible because it is normally 
not practical to hold once-used carbon 
from one application over any appre- 
ciable length of time to be used for the 
first treatment of the next batch. In such 
cases worthwhile savings in carbon can 
still be realized by using the split treat- 
ment method. This consists of two suc- 
cessive treatments, each with new Darco 
... filtering and discarding the carbon 
after each step. 


As with counter-current treatment, the 
net savings in carbon secured by split 





Here’s the bag locked in place. The operator slits 
the bag crisscross from corner to corner, then 
lowers the padded flanged lid to form a dust-- 
proof hopper. 





g bags of DARCO 





Purification with activated carbon can be 


accomplished by several different methods 


treatment depend on the solution char- 
acteristics. As a rough rule, the counter- 
current dosage in any particular case will 
range 50-75% of the split feed dosage. 
In both cases, because of the divided 
dosage feature, a given amount of carbon 
removes more impurities than if all the 
carbon were used at once. 


The reason for this saving is that ad- 
sorption by activated carbon follows a 
logarithmic law. The carbon takes out 
the first portion of the impurity more 
readily than the remainder. By dividing 
the total carbon dosage needed into two 
steps, the carbon is used at its greatest 
adsorptive efficiency. The most efficient 
division of dosage, incidentally, is not 
half-and-half —but should be determined 
for the individual application. 


If you'd like further information about 
this and other methods of treatment 
with Darco activated carbon, just write 
for a copy of an article, “Adsorption 
from Solution by Activated Carbon.” 








A few turns of the crank quickly shake the 
Darco out of bag. A motorized screw con- 
veyor meters the carbon into a slurry tank or 
treating tank, 
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OVER 40 


DIFFERENT 
WEAVES 


COTTON AND 
SYNTHETIC 
FILTER FABRICS 


Filter Twills and Chain Cloths 
Filter Flannels etc. for 
Plate and Frame Presses 

























Sector and Rotary Filters 
in all sizes 


ORLON 
VINYON ¢ SARAN 
NYLON ¢ STANTEX 


Acid and Alkali Resistant 
to Corrosive Solutions 

















Dust Collection Bags of all Kinds 
Fabricated to Meet Specifications 












Details upon request 
State size and application 


WM. W. STANLEY CO. 


rk 











INEXPENSIVE 
* ALL-PURPOSE 


“SIMPLEX FILLER 








@ Simple 
to Operate 






@ Quick to 
Dismantle 
& Clean 


@ No Skill Required 











Fills bottles, jars, cans, plastic squeeze 
bottles and tubes with soft soap, paste, 
medicine, wax, cosmetics, grease, ink, 
paint and other liquid or soft substances. 






F. L. BURT CO., 
571 7th St., San Francisco, Calif. 
Phone KLondike 2-2020 





| 
| 
| 
| 
| 
| 
| 
t 
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BY DAY 


. most of our dust is very 
fine and varies in size from 1 
micron to 25 microns. The DAY 
“AC” (Reverse Jet) Dust Filter 
solved our problem...” 









LAPP INSULATOR COMPANY 
LE ROY, NEW YORK 


Photo of DAY ‘‘AC”’ Dust Filter 
installed by Lapp Insulator Company 
early in 1952. 


rouR DUST PROBLEM WAS 


T REVERSE J 


SOLVED 
ET FILTER” 

























Before installing their DAY “AC” Dust Filter the Lapp 
Insulator Company had tried several methods to handle 
the discharge of dust from their Turning Department, 
but as they advise...“on our fine dust the other methods 
were only about 60 per cent efficient.” 


1 Continuous Reverse Jet Cleaning per- 
mits the use of more efficient filter 
media which gives filtering efficiencies 
up to 99.99 + %. 


2 Constant air volumes maintained be- 














cause of fi leaning action. 
Conti , automatic operation with- 
out the ity of shutting down 
any tion for cl ing 


4 Air-to-cloth ratios to as high as 25 to 
1, depending on dust being handled. 


5 The DAY “AC” Dust Filter can be 
placed on either the pressure side or 
the vacuum side of the dust fan. Fur- 
nished with or without housing. 


The DAY “AC”, reverse jet, 
Dust Filter will give you many 
advantages—if you want to re- 
cover product or dispose of 
dust. Our Bulletin Number 
528 contains new informa- 
tion on dust control. Write 
for it today. 



















Separote centri- 
fugal blower 
supplies a con- 
stant volume of 
high pressure air 
or the Reverse 
Jet to provide 
cleaning action.. 





HOW DAY’S REVERSE JET FILTER WORKS 


ware to round, 
inlet eliminotes 
ledges and 
corners. 


Pressed wool felt 
filter tube assures 
maximum filtering 
efficiency. 


Reverse Air Jet 
ring travels up 
and down tube 
continuously. 
High pressure air 
blows dust from 
inside of cloth. 


Continuous screw 
conveyor (Air 
Lock Type) dis- 
charge shown. 
Hoppers, rotary 
valves, etc., 

can be provided 


where OB 5 


licensed by H J Hersey, Jr. 


“The DAY 


856 Third Ave. N. E., Minneapolis 13, Minn. 
IN CANADA: P. ©. Box 70N, Ft Williom, Ontario 
Branch Plants: Buffalo, Fort Worth, Welland, Ontario 


LONTRGL 


A SINGLE UNIT OR 
A COMPLETE SYST& 
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important NEW features 


... to the many basic advantages of 


Exyolosion- 
CONDULETS ° TRAFFIC SIGNALS 
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have been added 


CROUSE-HINDS Type EPC 


motor starter and circuit breaker CONDULET * 





Model M52 EPC is the most flexible explosion-proof line 
starter and circuit breaker enclosure ever produced. The 
addition of 7 new features to the proven basic advantages of 
the EPC construction assures the greatest ease of installation 
and maintenance. 


You get all of them on the Model M52 





maintenance, and maximum corrosion protection. 
FLEXIBILITY . . . A large number of different enclosures can be 
assembled from the wide variety of sizes of bodies and covers. 
They are not only used for circuit breakers and starters but 
have proven adaptable for many other types of electrical 





The exclusive basic advantages of the EPC Condulet have 
made it the world’s leading enclosure for housing motor starters, 
circuit breakers and combinations for use in hazardous locations. 

The basic advantages are: 

EASY INSTALLATION ... The use of a strong light-weight 
aluminum alloy and the unique three-section design makes 
it practical for an electrician and his helper to install the 
largest housing without the use of costly lifting equipment. é : 
The internal devices can be easily removed for pulling in the Now Crouse-Hinds offers you 7 new improvements to 
dense underline the basic advantages of type EPC Condulets and 

THREADED JOINT CONSTRUCTION ... All joints are threaded. dolla d A h 
All operating shafts and bushings are thread-in-thread con- to save you more rs dnd more man-hours than ever 
struction. This insures maximum safety, easy inspection and before. 


equipment. The body has numerous conduit hubs for 
flexibility of installation. 

COST AND TIME SAVINGS ... The outstanding advantages 
of the unique EPC Condulet over conventional explosion- 
proof enclosures all add up to lower installed cost and lower 
maintenance cost. 

All of these advantages have been available for years. 


























Built-in Push button stations available on line starters and combinations 
of line starters with circuit breakers — START — STOP, FOR — REV — STOP and 
HIGH — LOW — STOP stations for regular, reversing, or two-speed starters. 


2) Built-in selector switch is available on line starters and combinations of 
line starters with circuit breakers. Normally supplied marked HAND — OFF — 
AUTO or JOG — RUN — OFF, three-position style. Two-position selector switch 
or combinations of selector switch with START — STOP station can be supplied. 


(3) Back conduit ee can be supplied by drilling and tapping the boss in 
the center of the back ... in addition to the four regular top and bottom hubs. 


4) Protective Neoprene satel is available for the upper cover joint. Where 
EPC Condulets are exposed to unusually severe weather or corrosive con- 
ditions, this gasket provides additional protection. 


A new RESET lever with threaded shaft, rotating within a 
threaded bushing, provides easier and more positive operation of the 
reset mechanism. 


Horizontal through-feed conduit entrances are provided by 
drilling and tapping bosses on the sides of the Condulet body. 


@) Greater ease in wiring is provided by increased height in the 

center body section and by universal use of open framework mount- 

a circuit breakers and starters in the new model M52 EPC 
ondulets. 


rLamed fr YouR Coy off Dutton, 2EFZ4 





Model MS2 
Type EPC Explosion-Proof 
Condulet in 7, 9, and 11-inch 
body sizes 











CROUSE-HINDS COMPANY 
Syracuse 1, N.Y. 


on Alb Chicago — Cincinnati — Cleveland — Dallas — Denver ~ Detroit — Houston ~ Indianapolis 
Kansas City — Los ft hg “minneapln” New ¥ ay Pog gma 7 eer Pittsburgh — Portlend. Ore. — San Francisco — Seattle 
St Louis — Tulsa — Washington en ‘ATIVES — Atlanto~— Baltimore — Charlotte — New Orleans ~— Richmond, Va. 


AIRPORT LIGHTING 








FLOODLIGHTS 
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N.F.M. makes 2 
FULL LINE 
of Filter Media! 


Call on NEM "a 
for Filter Cloths iy 
made from: = 


NYLON W. offer you a full line from which to 
COTTON oe — spangeoti your filter 0m prob- 

ems. These cloths cover a wide range 
GLASS of resistance to heat, resistance to at- 
ORLON* tack by acids, mold, fungi, alkalies and 
DYNEL bacteria, retention of fines, etc. And, 
VINYON N** because we make a number of different 

cloths, we are in a position to recom- 
SARAN mend the best cloth to solve your prob- 
VINCEL* ** lem. Our policy is to provide you with 
the best cloth available to do the job. 


For test samples, and recommendations based on our many years of experience, 
write us giving full details of your filter operations. 


Remember, too, we have facilities for making up filter element covers from any 
of the available fibers, sewed with thread of the same resistance properties as 
the yarn that goes into the cloth. 


*TM — Du Pont's trode mark for its acrylic fiber 
**TM — Union Corbide & Chemical Co. 
***TM — N, F, M. Corp. 


Weavers of oladustrial ili Media for over —Jorly Years 











You 
KNOW 
YOU’RE 
RIGHT! 


Men in the petro-chemical 
industry who specify Pritchard 
cooling towers have the satis- 
faction of knowing they have 
made the right decision. 
How do they know? First, 
Pritchard experts consult with 
them on exactly what is needed 
for the specific cooling job. 
Then, experienced Pritchard 
engineers help them select the 
right tower for that job .. . the 
unit with the proper capacity 
and design for efficient operation 
. Maximum water-saving. 
Finally, these men know they 
can depend on Pritchard to 
deliver such a tower because of 
Pritchard's acknowledged 
reputation for building reliable, 
rugged, quality units. Pritchard 
—a founder member of the 
Cooling Tower Institute .. . 
unconditionally guarantees that 
their towers will perform 
as specified. 


You're right again when you 
specify a Pritchard QUINTAIR* 
air-cooled heat exchanger for 
efficient cooling or con- 
densing of liquids, gases or 
vapors. Quality construction 
assures long, trouble-free 
service... skillful 

design makes any part 
requiring attention 

readily accessible for 

easy maintenance. 


“Registered Trade Name 


Industry's Partner for Progress 


sr. Pritchard «co. 


ENGINEERS * CONSTRUCTORS 
MANUFACTURERS 


Dept. 322, 210 West 10th Street 
Kansas City 5, Mo. 





Notioncl Witter Mlodia Com | ow .zraysa 


General Offices & Mills: New Haven 14, Conn. NEWYORK » PITTSBURGH ¢ ST. LOUIS 
Western Office x Factory: Salt Lake City 1 Utah é Representatives in Principal Cities 
” from Coast to Coast 
Seles Offices—Repr tati 


Cincinnati, Ohie Houston, Texes Osle, Norway Johannesburg, Seuth Africe 
Roselews Center Bldg. 1406 Second Notional Bank Bidg. Wicolei Friis Edward L. Botemen 








COOLING TOWERS © SPECIALIZED HEAT EXCHANGERS 
GAS AND AIR TREATING EQUIPMENT © CONSTRUCTION 
AND PROCESSING FACILITIES 
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CONO CONTROL VALVES... for water treatment 


SPECIFIED BY THESE FIRMS 


(partial list) 


American Cyanamid—lon Exchange Div. 
Belco Industrial Equipment Div., Inc. 
Cochrane Corporation 
General Filters, Inc. 

Graver Water Conditioning Co. 
Illinois Water Treatment Co. 
Permutit Co. 

Worthington Pump & Machinery Corp. 


INSTALLED IN THESE PLANTS 
(partial list) 
Atomic Energy Commission Arco, Idaho 
J. T. Baker Chemical Co. Phillipsburg, N. J. 
Blockson Chemical Co. Joliet, Hlinois 
Consolidated Edison Corp. New York 
Dow Chemical Co. Freeport, Texas 
Dow Chemical Co. Velasco, Texas 
Dow Chemical Co. Pittsburg, Calif. 
Gulf States Utilities Baton Rouge, La. 
Johns-Manville Manville, fi. J. 
Penna. Power & Light Shawmont, Pa. 
Philadelphia Electric Co. Schuylkill Station 


Cono Close Coupled Pneumatic Control Valves provide unbroken 
service day in, day out—year in, year out—in the automatic 
operation of demineralizers and other process systems. Hun- 
dreds of Conoflow valves, like those shown here, have been in 
operation many years without maintenance or repair. Cono Con- 
trol Valves are available in assemblies for on-off service (guaran- 
teed bubble-tight shut off) or for throttling control. Available 
with optional features such as handwheel type limit stops as 
shown, plastic position indicators, and micro-switch attachments 
for actuating remote visible or audible signals. Body sizes up to 


12" in all materials—rubber lined, Saran lined, alloys, etc. 


Write or phone for Conoflow’s usual personalized attention. 


CONOFLOW CORPORATION 


Foremost Manufacturers of Final Control Elements 
2100 ARCH STREET, PHILADELPHIA 3, PENNSYLVANIA 
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This manufacturer refuses to 


The Pyrex cascade cooler installa- 
tion at Hydrocarbon Chemicals, Inc. 
(at top of photo), is used in the 
finishing operations of many of 
their highly refined products. 

The cooler consists of 2 banks of 
11 two-inch glass tubes. The glass 


450) 


WITT F999, 


Maa ae eft 


provides the corrosion resistance 
necessary to protect against product 
contamination and excessive re- 
placement costs. 

200 ft. of Pyrex pipe transfer 
solutions from catalyst room to 
glass-lined reactors, from reactors 


"FT irre, 


September 1953- 


te cooler, and from cooler to glass- 
lined storage tanks. No breakage 
problem has been encountered 
although solutions at 210° F. are 
sometimes run through the pipe at 
32° F. and lower. Product purity is 
a primary consideration. 





CHEMICAL ENGINEERING 





with product purity 


That’s why he specified 


Pyrex “Double-Tough” Glass Pipe 


brand 


Knowing the character of the chem- 
icals its equipment must handle, 
Hydrocarbon Chemicals, Inc., 
Newark, N. J., chose the most 
practical piping material which 
would insure its products against 
contamination and at the same 
time eliminate all chances of cor- 
rosion and subsequent high replace- 
ment costs. 

That material was Pyrex® brand 
Double-Tough Glass Pipe which 
resists virtually all acids (except 
hydrofluoric) and stands up well 
under most caustics. 

The savings in replacement 
costs and unspoiled product 
batches have paid for the installa- 
tion several times over, reports 
Mr. Frank T, Andrews, President. 


No breakage problems 


Mr. Andrews also reports “no 
breakage problems” with Pyrex 
pipe, even though his men some- 
times run concentrated acids at 
210° F. into pipe that’s under 
32° F. “There would have to be 
a lot of breakage before I would 
abandon the use of glass pipe,” 
Mr. Andrews adds. 

The low coefficient of expansion 
of Pyrex brand glass No. 7740 
accounts for this ruggedness. It 
permits heavier wall construction 
than would be possible with ordi- 


“ 


Unretouched photo shows 
graphic example of corrosion 
resistance of glass pipe in chemi- 
cal drain line. The glass will 
never corrode like the metal 
pipe (arrow). 


nary glass. This greatly increases 
its resistance to physical impact. 


Glass pipe offers these basic 
advantages 


Mr. Andrews cites the following 
basic advantages his company has 
realized from using Pyrex pipe: 
1. It withstands the most cor- 
rosive acids, Thus pipeline re- 
placement and maintenance costs 
are minimized. Production time is 
saved. 

2. Its chemical stability also 
protects product purity. This is 
particularly important since many 
of his products go to pharmaceuti- 
cal manufacturers. 


3. It is easy to clean. Hydro- 
carbon Chemicals simply run a 
detergent through the lines and 
flush with hot water. 


4. You can make visual checks 


through its transparent walis 
for cleanliness and flow conditions. 


These may be basic reasons why 
glass pipe will pay for itself many 
times over in your plant. If you 
are faced with a persistent corro- 
sion or product contamination 
problem, we invite you to investi- 
gate Pyrex brand glass pipe and 
cascade coolers. The coupon makes 
it easy for you to get started. 


Pyrex cascade coolers are now 
available from Corning in con- 
venient packages. Your own 
men can assemble them in a few 
hours. They can be mounted on 
floor, wall, or ceiling. 





CORNING GLASS WORKS 
CORNING, NEW YORK 


Conming meant research i Glad 


CuemicaL ENnGingERING—September 1953 


RO. NG ae Ree tare 





~ PYREX pipe and fittings. Contact — 


the one nearest you for full in- 


Glass Engineering Loboratories 


FRESNO 17, CALIFORNIA 
Valley Foundry & Machine Works 


NEW HAVEN, CONNECTICUT 
Macalaster Bicknell Compony 


ATLANTA, GEORGIA 
Southern Scientific Company 


CHICAGO 44, ILLINOIS 
Fried 5. Hickey, Inc: 


NEW ORLEANS, LOUISIANA 
W.H, Curtin & Company 


CAMBRIDGE 39, MASS. 
Mocolaster Bicknell Company 
ST. LOUIS 4, MISSOURI 
Seasaneents ey Inc, 


LODI, NEW JERSEY 
Mooney Brothars Co:pora'ion 


ALBANY 5, NEW YORK 
A. J. Eckert Industrial Sales Corporation 


BUFFALO 13, NEW YORK 
Buffalo Apparatus Co. 


ROCHESTER 3, NEW YORK 
Will Corporation 


HATBORO, PA. 
Sentine! Gloss Compony 


PITTSBURGH 19, PA. 
Fisher Scientific Company 


HOUSTON 7, TEXAS 
WH. Curtin & Compory 


SEATTLE 4, WASHINGTON 
Screntific Supples 


TORONTO, ONTARIO, CAN. 
Fisher Scientific Compony, Ud. 


MONTREAL 3, QUEBEC, CAN. 
Fisher Scientific Company, ttd. 


VANCOUVER, B. C., CAN, 
Scientific Supplies 


ee ee ne 


CORNING GLASS WORKS 
Dept. CE-9, Corning, N. Y. 


Please send me the printed information 
checked below: 


["} “PYREX brand Glass Pipe in the Process 
Industries” (EA-1) 


“PYREX brand ‘Double-Tough’ Glass Pipe 
and Fittings” (EA-3) 


| “PYREX Cascade Coolers” (PE-8) 








COBO Y eencieceecenvconss senieenstnncnemeniagianonities 


City 





State 





these LITTLE DIFFERENCES mean 


'2 SRE REE SF SS 
BREE ERER SE EERE EE EF SE SE 
BRS ERE REE EEG 

x peat tats baby baby boty Look fod 4, 
Seaeecgaesaeeraeaeau 
Seaagegeeeaaa 
BSRSteBReeea aE & 





BIG ADVANTAGES THE MASTER oF 
when ies — 


DUST 


IN INDUSTRY 





8 fF FF F S =| | ’ 
TTITTTTiTTre | NEW, yet tried in hundreds of diver- 
Sesesengeesen | sified applications embracing the ME- 
CHANICAL, CHEMICAL, and MINING in- 
dustries, the AIR TUMBLER expioits to the 
limit the old and proven principle of dust 
separation by centrifugal action to which 
it adds WATER as a trapping medium. its 
SIMPLICITY, EFFICIENCY, DEPENDABIL- 
ITY, and ECONOMY have made the AIR 
#1. Some manufacturers assign only one operator TUMBLER standard equipment wherever 


to as many as ten looms. But here at Cambridge, we et hes Geen tied. 

have a specially trained operator for every single For further information write to: 
loom in the plant. Just a little difference . . . but a DUST SUPPRESSION & ENGINEERING CO. 
O56 etree ine lil at lh aeiihiaiak P.0. BOX 67, LAKE ORION, MICHIGAN 
screen width. 


#2. Some wire cloth producers can work in only a p 10 f ( 
certain few metals or in a limited range of mesh 0 


sizes. Here at Cambridge we can weave cloth from OF WORK CLOTHES COST! 
any metal that can be drawn into wire...our range of ‘yg rasa 
sizes runs from 20 x 250 mesh up to 4 inch openings | _ acid resistant 

...@ BIG advantage for customers with varied needs. WORKLON industrial appare) of 


#3. Some manufacturers are not equipped to fabri- | DU PONT ORLON © CARBIDE'’S DYNEL 


cate wire cloth into special forms, for example, filter 
}), leaves. But here at Cambridge, we can supply wire 
| i\\ cloth in bulk or in practically any type of fabricated 
part ...aBIG advantage that saves you time and 
money by providing one source for both weaving 
and fabrication. 








These are just a few reasons why it will pay you to investigate 
Cambridge for your wire cloth needs. Call in your Cambridge 


Field Engineer to get the full story... and he'll gladly quote 
on your next order. Write direct or look under “Wire Cloth” 


in your classified telephone book. 


FREE CATALOG! Gives full range of mesh sizes and types of 
cloth available from Cambridge, also valuable 


metallurgical data. Write for your copy today. =| 
WORKLON. INC. Dent. C7 253 West 20th St. NY | 


A) 
ae 4) The Cambridge Wire Cloth Co. 


Department G maa "a  ORLON and DYNEL WORK 

Cambridge 9, 

[ Maryland 4 

OFFICES IN PRINCIPAL INDUSTRIAL CITIE® Baye 
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CHECK 


LABOR 

WATER 
TRANSPORTATION 
POWER Ue 


and 
DOUBLE-CHECK 


- « - and it would be hard 
to find a_ plant location 
better suited for profitable 
production. 


The industrial advantages of 
Lumberton’s “Accessible 
Isolation” are outlined in a 
FACT FOLDER that is. yours 
for the asking. 


Address: 
LUMBERTON CHAMBER 
of COMMERCE 


ROOM 11 
Lumberton, North Carolina 


If you handle 
bulk materials 
you'll want 
this new 


Barber- 
Greene 
Conveyor Catalog 


? pp 


VJ, 
“ij tif 











WRITE FOR YOUR COPY 
192 pages of B-G standardized com- 
ponents, accessories, typical con- 
veyor layouts and installation pho- 
tographs. Complete, comprehensive, 
easy-to-use. Please request catalog 
76-A on your company letterhead. 


Barber-Greene 


AURORA, ILLINOIS, U.S.A i i JN 
a LANCASTER, OHIO e 








DIAMOND POWER SPECIALTY CORP. 


Ti al aan 100 Pee Olle laslolaleMMalok Miutclaltiiclaitiacte | 
Quality Equipment for Industry 


SELL FAs 


Now, for the first time, you can have all 
the benefits of standardizing on a truly 
modern method of mounting wheels on 
shafts. . . through the famous Dodge patented 
Taper-Lock design. 

The time-saving, cost-cutting performance 
of Dodge Taper-Lock . . . already proved in 
millions of installations of Taper-Lock Sheaves, 
Couplings and Conveyor Pulleys. . . is now 
available in a complete line of Taper-Lock 
Sprockets with Dodge Roller Chain. 

The bushing pictured here fits into the 
hub of every one of the Dodge products 
shown—sprockets, sheaves, couplings, con- 
veyor pulleys. Both tapered bushings and 
hubs are precision machined to achieve per- 
fect interchangeability. The result is less 
down-time on machines, simpler mainte- 
nance, reduced inventories. Taper-Lock 
gives you an unmatched opportunity to 
lower your costs and keep production rolling. 


Dodge Taper-Lock grips the shaft for the 
full length of the bushing—holds with the 
firmness of a shrunk-on fit, yet comes off 
easily, quickly. 

Taper-Lock’s exclusive advantages were 
never more strikingly proved than in the 
new line of sprockets recently introduced 
by Dodge. For Taper-Lock brings to sprock- 
ets a new ‘off-the-shelf’ availability. No 
time-consuming and costly reboring, key 
seating, drilling and tapping for set screws, 
needed to fit them to the shaft! Dodge Taper- 
Lock is available in both driver and driven 
sprockets from No. 40 to No. 100, up to 112 
teeth. Taper-Lock bushings to fit shafts from 
VY" to 10” are available from stock. 

Consider carefully the cost-saving advan- 
tages you get by standardizing on Taper- 
Lock — the modern method of mounting 
wheels on shafts. For further information, call 
your Dodge Distributor, or write the factory. 


DODGE MANUFACTURING CORPORATION, 200 Union Street, Mishawaka, indiana 
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CALL THE TRANSMISSIONEER, your 
local Dodge Distributor. Factury- 
trained by Dodge, he can give you 

luabl ist op new, cost- 
saving methods. Look for his name 
under ‘Power Transmission Machin- 
ery” in your classified phone book. 
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TAPER-LOCK 
SPROCKETS 
and Dodge 
Quality 
Roller Chain 


TAPER-LOCK 
SHEAVES 


TAPER-LOCK 
COUPLINGS 
Rigid and 
Flexible 


TAPER-LOCK 
SOLID-STEEL 
CONVEYOR 
PULLEYS 





How Can Pangborn Dust 


Control Save You Money? 


Here’s how these firms saved with Pangborn: 


HE case histories above tell 
our story. Whether you want 
to increase profits by reclaiming 
valuable dust or cutting mainte- 
mance costs... whether you're 
interested in improving working 


conditions or community relations 
. » » whether your needs are big or 
small, Pangborn will solve your 
dust problem. For information on 
how Pangborn can save you mon- 
ey, mail the coupon below now! 


Look to Pangborn for the latest developments in 


Gentlemen: 





a ee me ee ee 


456 





PANGBORN CORPORATION, 
2600 Pangborn Bivd., Hagerstown, Md. 


Please send me Bulletin 909A without obligation. 








PRECISION Fabrication 


by 
‘aa; TLEFORD 


STAINLESS STEEL 
and ALUMINUM PRODUCTS... 


are fabricated by Littleford to 
meet the demand for special- 
ized Se in the Chemi- 
cal Industry. 

To produce this exacting 
equipment takes experience 
and skilled craftsmen; this is 
where Littleford definiteiy fits 
into the picture. Since 1882 
Littleford has developed 
craftsmen to lay out, shear, 
form and weld products of all 
descriptions, Tanks, (plain or 
code), Bins, Hoppers, Troughs, 
Vats, Covers, Tables, Special 
Parts and Sub-Assemblies. 

Do not overlook the fact 
that Littleford takes a definite 
ean ces pene for the finished 
product and pride in quality 
fabrication; so if you have a 
problem involving Stainless 
Steel, Aluminum, or even Mild 
Steel send your blueprints to 
Littleford, how experience 
and skill can produce low cost, 
quality products. 


FABRICATORS 
OFf 
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The Bag Closing Machine With a Real 


There’s an extra pus built into every 
model ET BAGPAKER delivered ... the pLus of 
assured day-in, day-out top performance. 


The Model kt ties in with your existing filling 
and weighing equipment...closes open-mouth, 
multiwall paper bags semi-automatically... 
gives you sift-free, stronger, more economical 
bag closures with the famous BAGPAK cushion 
stitch. 


You can count on the model ET BAGPAKER to 
give you faster packaging and better product 
protection...at lower cost. 


Model ET applies famous 
“Cushion-Stitch’’ over dry 


tape for sift-proof clo- 
sure. Model E-1 applies 
“‘Cushion-Stitch”’ only, for 
use where sift-proofing is 
not essential. 








Check these Economy 
and Efficiency Features: 


Closes 15 filled bags a minute. 
* Fast adjustment to bags from 25 to 100 Ibs. 
Completely portable —rolls to any pack- 
aging station. 
Bag starts and stops serving head when 
equipped with automatic control. 
"Hoepner No. 150 Heavy Duty Sewing 
Head with automatic brake to prevent 
“coasting”. 
Bagpakers available include models A, D-A, 
ET, E-I and F-I—with capacities from 60 
tons per hour for the Model ‘‘A’’ to the small 
F-I where large volume is not required. 
Write today for details, drawings and capac- 
ities to Bagpak Division, International Paper 
Co., 220 E. 42nd St., N.Y. 17, N.Y., Dpt. E-14 





Mnternational Dye... 


Konsos + Boston + Chicago + Clevelond « Denver 
Detroit « Kansas City, Kansas - Los Angeles - Minneapolis 
New Orleans - Philadelphia + Pittsburgh - St.Louis « San 





BAGPAK DIVISION 





Francisco - Wooster, O. - in Canada: The Conti 
Paper Products, itd, Montreal, Ottawa, Toronto. 
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Another Food Processing 
Problem Solved with 


National 


NON-CORROSIVE WOOD TANKS 


Where some chemicals and salts used in 
food processing would eat metal they will 
not harm National wood tanks. National 
tanks also allow more efficient handling 
and storing of foods, saving the processors 
considerable time and money. 


Food processors write today 
If you store or transport liquids write us 
giving details of your operation. We can 
design wood tanks and pipe to fit your 
special project. Write or wire collect Na- 
tional Tank and Pipe Co., Dept. C., 2301 


WHAT DO = ey N. Columbia Blvd., Portland 17, Oregon. 
YOU WANT TO 


MEASURE? 


Brush Analyzers give you written 
answers — immediately 








Measurements you need, static and dynamic, are greatly 
speeded with versatile Brush Recording Analyzers... 


You can obtain permanent chart records of data, to sim- 
plify the analysis of pilot or process plant operation. The 
charts are recorded automatically, and instantaneously. 


You can carry the Brush Analyzer from job to job. Oper- | ee eee ee 
ation is simple, and demands no special skills. the NEW Banister 
Get the facts on time-saving Brush Analyzers now. DUSTMASTER Catalog 


5 ee f facts about todoy’ 
Brush representatives are located throughout the U.S. 2 mags fects sbeut teder's mast 


In Canada: A. C. Wickman, Ltd., Toronto. For literature PGE gL AN Ee ADS 
write Brush Electronics Company, Department MM-9, for the recovery of valuable materials or 


> the elimination of a nuisance, you should 
3405 Perkins Avenue, Cleveland 14, Ohio. have a DUSTMASTER, Send today for 
your copy of the big, fully illustrated 
Dustmaster Catalog and get all the facts. 


‘BRUSH Dealer inquiries invited 
BRUSH ELECTRONICS ’ J COMPANY | | A. W. Banister Company, Inc. 
| RE, ene | | 21 Charles St, Cambridge 41, Mass. 
| 








INDUSTRIAL AND RESEARCH INSTRUMENTS 
PIEZO-ELECTRIC MATERIALS + aCOUSTIC DEVICES Brush Electronics Company 
MAGNETIC RECORDING EQUIPMENT - ts an operating unit of 
ULTRASONIC EQUIPMENT wedi? Clevite Corporation 


Cot Coffectinn Syetom 











458 September 1953—Cnemicat ENGINEERING 





NEW! 
TWO MORE SOLVAY FIRSTS 


- FOR THE PAPER INDUSTRY! 


(1) A new, practical, safe, low-cost method 


of producing chlorine dioxide 


A new, improved method of pulp bleaching 
with chlorine dioxide 


* 90 G.E. brightness or better with less than 1% 
chlorine dioxide 


* Exceptionally low dirt count 

* Excellent pulp characteristics with no strength loss 
* Low chemical costs 

*& Reduced pulp shrinkage 


pee 
-_ 
on 


J 


Through Solvay’s exclusive new methods employing 
chlorine dioxide, pulp makers can obtain higher qual- 
ity, bleached, purified pulp with finer fibres .. . higher 
brightness ... better permanency of color :..no quality 
degradation—AT NO INCREASE IN COST! 


Now for the first time Solvay makes available to the 
industry a tested, proven method of producing chlorine 
dioxide economically and safely and an improved 
method of using chlorine dioxide in a bleach sequence. 


7 Ba. 
Ree 


i: 
i +: 
1a +) 


~ @a@TR 
* | 


\ 


a Sa 
4 


~ 


¥ > 
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The efficiency and dependability of the new Solvay 
methods have been tested and proved by the continuous 
production of thousands of tons of superior pulp. The 
results have exceeded original expectations—results that 
have not been obtainable heretofore! 


Both of Solvay’s methods, for which we have applied 
for patents, are available to the paper industry on a non- 
7 exclusive contract on a toyalty-free basis. 


Chlorine dioxide plant of Riegel Cerolina Corp If you would like to obtain details, we will be glad 
cortege meg ies 402 orb and to send you basic process plans and detailed informa- 
and sodium chlorate and sulfuric acid tanks. tion. Solvay’s Technical Service will be available during 


design stages as well as during start-up and training 


SOLVAY) periods. 
Soda Ash s Ganetie Sete . Fetenstans Cartes + Calcium Chioride W $s °o L Vv A Y Pp R ° Cc E $s & D i Vv i $ I ° N 





Samet Peteee an, miei alae tartonets - Geowmaheds Groves ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N, Y. 


Para-dichiorobenzene - Monochlorobenzene . Ortho-dichlorobenzene 
Ammonium Chioride 
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_How to keep 


| informed on 
the 
part of 


| your business 


AT YOUR FINGER TIPS, issue after is- 
sue, is one of your richest veins of 
job information—advertising. You 
might call it the “with what” type 
~which dovetails the “how” of the 
editorial pages. Easy to read, talk- 
ing your language, geared speci- 
fically to the betterment of your 
business, this is the kind of prac- 
tical data which may well help 
you do a job quicker, better—save 
your company money. 


Each advertiser is obviously do- 

ing his level best to give you 

helpful information. By showing, 

through the advertising pages, 

4\ how his product or service can 

: , benefit you and your company, he 

‘a $ A is taking his most efficient way 
toward a sale. 


Add up all the advertisers and 


i i - - ey -Ve ate | 've got a gold mine of t, 
Available with 24-hour or 7-day you've gota gold mine of current, 


j lel al drive. the reading are a wealth of data 
or mechanical c the, reading are a wealth of data 
products, services, tools . . . prod- 
uct developments, materials, proc- 
esses, methods. 


You, too, have a big stake in the 
advertising pages. Read them reg- 


ularly, carefully to keep job-in- 
formed on the “with what” part 
of your business. 


McGRAW-HILL 


THE ELECTRIC AUTO-LITE COMPANY PUBLICATIONS 


INSTRUMENT AND GAUGE DIVISION 
TOLEDO 1, OHIO 


Tune in “SUSPENSE! CBS Radio Mondays... CBS Television Tuesdays 
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..8. 12 or 16 cyl. 
. 43 to 1150 hp. 
1110 to 2230 bp. 








..5. 6, 7 or 8 cyl. 


 .. 878 to 1815 hp. 
.... 430 te 1815 hp. 
.. 490 to 1815 hp. 











TYPE GS re S. 6 or 8 cyl. 
a heric and Sup ged 

Gas .. . 320 te 1460 hp. 
Diesel . ‘ ....300 to 1460 hp. 
Gas-Diesel 300 to 1460 hp. 








TYPE FW 6 cyl. 
Diesel — Atmospheric 245 to S00 hp. 
Diesel — Supercharged . 380 to 835 hp. 





Speed to 514 RPM 
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Brodford, Pa, 
Odessa, Texos , 
Cooper-Bessemer of Conada, Lid., Halifenx, Nova Scotia 


“A 


TYPE FM 

Teo 1500 hp. 

1014” stroke 
Speed to 514 RPM 





.12 of 16 cyl. 


~. 1440 to 5000 bp, 
1650 te $000 hp. 
.. 1650 to 5000 hp. 





ie 


for your needs. 





ee 


GROVE CITY, PENNA. 


San Francisco Houston, Dallas, 
St. Louis 
Tulsa Glove 








Look at these features of the Model 604P5 Thermometer Controller 


GOOD READABILITY: 
indicates temperature on 414" scale. 


QUICK CONTROL CHECK: 
readily visible red control pointer and 
black indicating pointer. 


CONTROL AIR CHECK: 
front-mounted gauge indicates air pressure 
to control valve. 


VARIETY OF CONTROL: 
direct or reverse acting pneumatic control 
—either on-off or proportional action. 


- 





SELECTION OF RANGES: 
23 different temperature ranges, up to 
1000°F., in Fahrenheit and Centigrade 
calibrations, for vapor and mercury bulb 
systems. 

COMPACT DESIGN: 
die cast aluminum case 11” x 11”, 4” deep; 
gasketed black plastic cover; practically 
splashproof. Interchangeable flush or sur- 
face mounting on panels of any thickness. 


SIMPLE SETTING: 
external knob for adjusting control point 














A new, 


‘ low-cost 


, 


temperature controller 


from Honeywell 


M’™ processes which now use manual control 
can utilize the advantages of automatic 
operation at unusually low cost—by employing 
the new Brown Pneumatic Thermometer Con- 
troller. 


For the scores of ovens, vats, dryers and similar 
equipment which need only temperature indication 
and relatively simple control, this new instrument 
affords excellent control performance. It’s fast, 
accurate . . . and simple in design. It takes so little 
space that it can fit readily into existing equip- 
ment or on panels. 


Instrument and thermal system are complete in 
one package. The set point is easily adjusted -by 
means of an external knob. The selection of con- 
trol actions, ranges and types of thermometer 


bulbs covers literally hundreds of control applica- 
tions throughout industry. 


In spite of its low price, this controller is a preci- 
sion-built instrument which incorporates many of 
the long-lasting, high-quality components used in 
other Honeywell products. And it’s backed by 
Honeywell’s nationwide service organization, stra- 
tegically located in more than 90 principal cities 
of the United States and Canada. 


Our local sales engineer will be glad to discuss how 
this new controller can be applied to your own 
temperature problems. Call him today . . . he is as 
near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4478 Wayne Ave., Philadel- 
phia 44, Pa. 


@ REFERENCE DATA: Write for your copy of new Bulletin 6401. 


- Honeywell 
oo Fiusts tue Covitiiols. 
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Custowr Ball 


STAINLESS STEEL 
EQUIPMENT.... 





-e-/S ONLY AS GOOD AS 
ITS FABRICATOR 


From the minute you decide on a made-to-order stainless steel vessel, 
re in the liands of a fabricator. In fact the selection of your 

is generally one of your big problems. 
than a question of following biveprints. Stainless steel is 
loy to work. It “acts up” during fabrication. In cutting, 
and even in finishing, your fabricator must know 


be specially equ 
his experience, the more help he'll give you in building 
your requirements. 


i 


g 
i 


3477 
ui 


your next s 


&. BLICKMAN, INC. * 607 GREGORY AVENUE * WEEHAWKEN, WN. 3. 


SEND FOR THIS 
VALUABLE BOOK 


A ton your letter- 

heed will bring ovr 

rs “What to Look 
When Y. 





Vou aie qreninne tp eur Sabie 90 Thy Shamient Gapeeition, Comneseiel Museum and Convention 
Hall, Philadeiphia, Pa., Booth » November 30-December 5. 








You can’t beat 
TAYLOR 


COMPARATORS 
for ACCURACY 


Liquid color standards are 
unconditionally guaran- 
teed against fading. 


for SPEED 


Simple 3 step method re- 
quires less than one minute 
to make reading 


for PHOSPHATE, 
pH, CHLORINE 
DETERMINATIONS 


AC 


Compact, easy to use, 
no fragile standards to 
handle. Many slides can 
be used on same base. 


SEE YOUR DEALER. ..OR WRITE DIRECT 
FOR COMPLETE INFORMATION ABOUT 
THESE WIDELY USED COMPARATORS 


i . Pages 
information— illustra ad 


8cribeg Taylor Equ rang 


W. A. TAYLOR % 
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ae £018), 
PROBLEM 
IS IN 


pagal 


YOU GET BEST 
RESULTS FROM 


CHEMICAL 
& POWER 
PRODUCTS 


















One of the prime examples of 
the advances Chem.-Power’s 
engineers have made are the 
flexible “Seal Cages.” 


The Secret: 


Careful attention to detail 
whether your order be for 
sheets, rods, tubes, gasket or 
for a specially machined part. 
No order is too small, none 
too large. If you have a prob- 
lem which you feel that Teflon 
can solve, pass it along to 
| our Engineering Department 
| for solution. 







CHEMICAL & POWER 


PRODUCTS, Inc. 
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Almost all manufacturers 


of cooling equipment specify 





Aeromaster Fans 
for better service 2 ways! 


Cooling towers, air coolers, cooling 
and condensing units—whatever 
your installation, Aeromaster Fans 
ive you more cooling at lower cost! 
he reason is Aeromaster’s unique 
two-way service. 


1. Operating Service 
In operation, Aeromaster Fans serve 
you efficiently because they are 
adapted from high-speed aircraft 
propellers, with adjustable blade 
pitch, and require less horsepower 
to operate. They serve you longer, 
thanks to improved anti-flutter per- 
formance and exclusive Aero- 
loid blade coating —protection 
from mild acids and alkalies, 


abrasion, and weather conditions, 
Aeromaster Fans are fully guaran- 
teed . . . available in 5 to 24 ft. dia- 
meters, with 4, 6, or 8 blades per fan 
—capacities up to 1,000,000 cfm. 


2. Maintenwnce Service 
Famous Koppers engineering serv- 
ice is available for special installa- 
tions, and large installations are 
Koppers-inspected to insure satis- 
factory performance. In addition, 
Aeromaster sales engineers are lo- 
cated in principal cities to assure 
prompt and ellicicas service. For 

original equipment or replace- 

ment, specify Aeromaster Fans 
for better service two ways! 


® 
METAL PRODUCTS DIVISION » KOPPERS COMPANY, INC. + BALTIMORE, MD. This Koppers Divi 


sion also supplies industry with Fast’s Couplings, American Hammered Industrial Piston and Sealing Rings, 
Ke ppers-Elex Electrostatic Precipitators and Gas Apparatus. Engineered Products Sold with Service 






r————— MAIL COUPON TODAY FOR COMPLETE INFORMATION .— — —— 
KOPPERS COMPANY, INC., Aeromaster ~ 332 Scott St., Baltimore 3, Md. 
Gentlemen: Please send me detailed inf tion on A fer Fans for 








-- (name and type of equipment to be cooled) 


ee 
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SEE THE NEW GEMCO 


with DOW CORNING 
ANTIFOAM A 


Use productive capacity 
now wasted on foam; cut proc- 
essing time with Dow Corning 
Antifoam A, the silicone de- 
foamer that works at concentra- 
tions in the range of: 


3 ppm 4 in recirculating cooling brines 
25 pgm 6 in bottling soft drinks 
2 ppm 4 in varnish cooking 


| 400 MARKET STREET 


BLENDER 


THIS MACHINE WILL DO MORE THAN 
ANY OTHER BLENDER WITH ITS 


PROVEN FEATURES. 


GENERAL MACHINE COMPANY OF NEW JERSEY 


NEWARK 5, NEW JERSEY 





200 ppm 4 in textile resin backings 





0.4 ppm 4 in steel pickling baths 

6 Effective atremarkably low 
concentrations in a wide variety of 
foamers, Dow Corning Antifoam A 
compound is harmless physiologi- 
cally. It can be used as received, 
mixed with one of the foaming in- 
gredients or dispersed in a solvent 
for industrial applications. 

§ Equally versatile and more 
easily dispersed, Dow Corning Anti- 
foam AF Emulsion is a water dilut- 
able defoamer containing 30% 
Antifoam A. Originally designed for 
use in the food processing industries, 
Dow Corning Antifoam AF Emulsion 
has a wide field of industrial use- 
fulness. 


~ 
— 

id 
_— 















































ee 

self : Vertical 

r your ertica 

6ee fo pressure 
mail coupon TODAY for filter leaf 








Dow Corning Corporation = py sie 


Midland, Mich., Dept. CE-9 ee 





H Please send me data and a 
: free sample of — 

: [_] Dow Corning Antifoam A or 

: [J Dow Corning Antifoam AF Emulsion 





See ReCH OSE HH TEESE ESE ee EES 


> COMPANY. 








: ADDRESS 





eeeererece 


3 CITY ee ZONE_._._ STATE__. 


466 


| B pays te we... 1H 


MU LTI -M ETAL™ CLOTH-FLTER CLOT 


















































FILTER LEAVES - SCREENS 











Whether it’s wire or filter cloth, filter leaves, or semi or 
complete processing or handling equipment, Multi-Metal 
offers you the long experience, research, engineering and 
design service and precision fabricating facilities to build 
just what you need. 


MULTI-METAL MAKES... 


Wire cloth of any mesh, weave and alloy; 
by the roll or in fabricated units of any 
type and size. 

Screens, filter leaves, strainers, sieves, 
discs, pads, baskets, trays, conveyor belts, 
semi-apparatus and complete processing 
equipment. 

Write for Multi-Metal Catalog. It’s packed 
with technical data ond project planning aids. 
it’s free. 


Leaves for 
horizontal 


pressure filter Screen for 


filter plate 
a 























7h, tre ptt? PP 


Combination fine 


wire cloth, sheet 
metal cribbing 


and flanges 
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THIS FELLOW 1S TRAINED IN YouR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils . . . reporting back to you 
every significant innovation in technology, sell- 
ing tactics, management strategy. He functions 
as your all-seeing, all-hearing, all-reporting 
business communications system. 


THE MAN WE MEAN 1S A Composite of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
wast business news job. It’s the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE'S ANOTHER SIDE TO THIS “COMPOSITE 
man,” another complete news service which 
complements the editorial section of this maga- 
sine — the advertising pages. It’s been said that 
in a business publication the editorial pages 
tell “how they do it” — “they” being all the 
industry's front line of innovators and improv- 
ers—and the advertising pages tell “with what.” 
Each issue unfolds an industrial exposition be- 
fore you — giving a ready panorama of up-te- 
date tools, materials, equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure te 
“listen” regularly and carefully to the practical 
business information he gathers. 





McGRAW-HILL PUBLICATIONS 
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FOR BLENDING LIQUIDS 
You can’t beat the accuracy of a.. 


BLENDER: 
*THE BLENDER THAT USES a 


XACTO—the world’s most r /@ if 


widely used meters! 






Actual operating records 
prove that use of the Bow- 
ser Automatic Blender re- 
sults in constant formula 
accuracy to 1/10 of 1%, 
















if you blend or mix two or 
more liquids, chances are the Bowser 
engineer in your vicinity can show you how to increase produc- 
tion, cut costs and assure product uniformity. Call him TODAY! 










Write for the new folder on Automatic Blending Systems 









RMA BOWSER, INC., 1375 CREIGHTON AVE., FORT WAYNE 2, IND, 


T'KZ 



























A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
“WHY and HOW booklet.”’ 


McGraw-Hill Publishing Company, Room 2710, 330 West 
42nd St., New York 36, N. Y. 








IONIC PROCESSES ; 
IN SOLUTION announcing the Ae os) 5 first 


Just Published! 
== =22= == ||| ARGON GAS PLANT 
Se I sove HES. 


For welding and commercial uses you 








con now order any quantity of Argon 
Gas from our new plant for quick de- 


CHEMICAL i : - livery anywhere. This inert gas is 99.92% 
KINETICS pure, exceeding maximum specifications, 


Lincoln “inertarc’’ machines for 





welding aluminum, magnesium, tita- 


ehemicat * 

first with elementary reactions, nium, copper and carbon steel are 

then with the relation of overall - : 
now available. 


t Mex veer COMPANY 


3602 West Tith * TWinoaks 3317 © Houston, Texas 


Laidier, Associate Prof. of Chemistry 5 
international Chemical Series, 408 pp., 44 llus., 








INDUSTRIAL PIPING 


Brings together in a single volume a vast store of 
essential information on industrial piping—showing 
what materials and what kind of pipe and fitting 
should be used, and where. Information on each 
service~-water, gas, steam, etc.—-given in a separate 
chapter; data includes pertinent methods of flow 

calculations; the most common- 

ly used materials, fittings and - ER Wea ber SS oad 6 Becks 

valves; methods for — ng ” 

pipe sizes and pressure drops; 

data on estimating piping costs. . DS w& TORING- 

By Charles +" vee i. LIQU¢. ORTH 5. 

erly Engineer in Charge D- 

ing, American Cyanamid Co. 

304 pp., 170 iltus., 239 tables, e ARE WOR. TH ” 

00 = 
. MERSURING 
= 
fe 


_ witha 


























LIQUID 
EXTRACTION 


Covers all phases of liquid extraction, including the 
physical chemistry of liquid-liquid equilibria, pre- 
diction of equilibria, thermodynamics of non-ideal 
solutions, choice of solvent, diffusion of liquids. 
Provides a theoretical discussion of mass transfer, 
design of extraction systems (flow-sheets and equip- 
ment), and describes equipment and operating 
characteristics. A brief review of important mo- 
dern chemical processes using liquid extraction is 
given. By Robert E. Treybal, Prof. of Chem. Eng., 
New York Univ, 422 pp., 265 illus., $8.00 











‘ae SEE THESE BOOKS TEN DAYS FREE ~~, 
F@ FOR GAUGING LIQUIDS, 
OF ALL KINDS 
@ 100% AUTOMATIC 
: @ APPROVED BY 
en ee UNDERWRITERS’ 
WRITE FOR COMPLETE DETAILS LABORATORIES 


ve LEQUIDOMETER <2 


| McGraw-Hill Book Co., 330 W. 42 St., NYC 36 
Send me book(s) checked below for 10 days’ exam- 
ination on approval. in 10 days I will remit for 
book(s) 1 keep, plus a few cents for delivery, and 
return unwanted book(s) postpaid, (We pay delivery 
a you remit with this coupon; same return privi- 
ege.) 

() Gurney—tonic Processes— $6.50 

() Laidier—Chemical Kinetios—$6.50 

£) Littleton—tnd, Piping—$9.c0 

() Treybal—Liquid Extraction— £8.00 


(Print) 





Zone .... State 


Position . 
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How to keep 
informed on 
the 
part of 





your business 


AT YOUR FINGER T1Ps, issue after is- 
sue, is one of your richest veins of 
job information—advertising. You 
might call it the “with what” type 
—which dovetails the “how” of the 
editorial pages. Easy to read, talk- 
ing your language, geared speci- 
fically to the betterment of your 
business, this is the kind of prac- 
tical data which may well help 
you do a job quicker, better—save 
your company money. 


Each advertiser is obviously do- 
ing his level best to give you 
helpful information. By showing, 
through the advertising pages, 
how his product or service can 
benefit you and your company, he 
is taking his most efficient way 
toward a sale. 


Add up all the advertisers and 
you've got a gold mine of current, 
on-the-job information. Yours for 
the reading are a wealth of data 
and facts on the very latest in 
products, services, tools . . . prod- 
uct developments, materials, proc- 
esses, methods. 


You, too, have a big stake in the 
advertising pages, Read them reg- 
ularly, carefully to keep job-in- 
formed on the “with what” part 
' of your business. 


McGRAW-HILL 
PUBLICATIONS 









woe ee 
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Lat 
... and We Can Deliver! 


EXTRUDED 


MOLDED ROD and TUBE 


Small Machined Parts! Sheets! 


Heavy demand has put many TEFLON fabricators in a “back ordered” condition. The 
effect — stymied or crippled production on your end. 


At FLEXROCK we have licked this problem. New TEFLON producing equipment has been 
added. We have substantially increased capacity. We can’t take on all things just yet. 
But soon we will be ready to “throw the book at you” with a complete range of TEFLON 
services. RIGHT NOW we are set to ship you TEFLON Rod and Tube, extruded or molded, 
Sheets, and small parts—no matter how intricate — machined from Rod and Tube. 
We can promise good delivery — yes, FAST DELIVERY 

... with closest possible tolerances on your small 
parts. Tell us your needs — we will be 
happy to quote delivery and price. 


*DuPont trade-mark for 
tetrafivoroethylene resin 


SEND US YOUR “SPECS” 
LET US QUOTE 


FLEXROCK COMPANY, 3605-Y Filbert St., Phila. 4, Pa. 
L] We are enclosing sample, specs, and quantity 

for our TEFLON requirements. Please furnish quotation. 
[[] Please send us your TEFLON Bulletin including stock list. 


Name 





Company 
Address 
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ADDED FEATURE in Midget 2 & 3 Way 
Solenoid Valves 


protection for Personnel, 


EXPLOSION - PROOF 


| Production g Plant 


ASCO Midget Valves are now avail- 


able with explosion-proof housings, designed 


in accordance with Underwriters’ recommendations for use 


in Class 1, Group D hazardous locations. 


These Bulletins 8262 & 8314 ASCO Valves with the 
Explosion-Proof Solenoid Enclosure (they're also water 
tight) may be just what you need. Classed as ‘small’ 
valves, they are doing a big job in the automatic and 
remote control of air, gas, water, light oils, refrigeration 


and other fluids. 
BULLETIN 8262 
2-Way Valve Normally Closed** 


(Available for ali commercial and industrial voltages) 


1/4 





Pipe Sizes (in.) _ 
in. 5/32 


3/16 





Maximum Pressures|A-C 90 











60 
30 








same 
“Available 1 500 psi in brass 


**Also veilabie normally ope 


BULLETIN 8314 
3-Way Valve 


(Available for all commercial and industrial voltages) 


shit 





“ate Dime 





we oe %* AC 








Bulletin 8262 Two-Woy ASCO 
Solenoid Vaives (Illustrated) con 
be obtcined with by-pass and 
metering devices. Valves can be 

d in any positi Bulletin 
6314 Three-Way Valves can be 
opplied to any 3-way valving re- 
— —— of flow di- 








points; ne " change of 0 or 
other ts are 

These valves can also be mounted 
in any position and will give posi- 
tive tight shut-off. 

Since 1888 ASCO Engineers have special- 
ized in the constantly expanding field of 
Electromagnetic Controls. They have pio- 
neered many new developments ond have 
revolutionized many of the older concepts 
of automatic control. Industry looks upon 
ASCO as one of the leaders in Electro- 
magnetic Controls. Why not let our engi- 
neers help you with your problem whether 
it involves control on a machine of any kind 
you ore designing or control of liquid or 
gas in your plant? 





We also monufacture other types of Electro- 
magnetic Controls including Automatic 
een Switches, Remote Control Switches, 








*Pressures slightly lower for ales 


Write for free pamphiet 
“Smoll Solenoid Valves.” 


tors, Relays and Control Panels. 


Automatic Switch Co. 


381 LAKESIDE AVENUE - 


ORANGE, NEW JERSEY 








consult 


first! 


For Filtering, Separating, Extracting, Dehydrating or Clari- 
fying, Fletcher Centrifugals are the choice of many leading 
plants. They are designed to accelerate quickly into highest, 
safe running speeds. Rapid braking reduces time between 


drying and discharging. Unloading is easy and fost. 


Our 


engineers will recommend a single or group arrangement 
for your processing needs. Write for our Chemical Industry 


Catalog. 


FLETCHER CENTRIFUGALS 


gilhgal 
EFFICIENCY 


makes 


#1 Filter Medium! 


ANTHRAFILT* 

. through years of efficient use. . . 
has become an accepted standard of ex- 
cellence in the filtering field, so that 
today it is recognized for its filtering 
ability, superiority, and the many savings 


it provides. 
ANTHRAFILT* 


is made from a selected Pennsylvania 
Anthracite low in ash, high in anthraxylon, 
low friability, and right shape. Its low 
ash content is further lowered by special 
cleaning. 


USES INCLUDE 


RAPID GRAVITY FILTERS 

PRESSURE FILTERS 

SLOW FILTERS 

HOT PROCESS SOFTENING FILTERS 
COLD PROCESS SOFTENING FILTERS 
SWIMMING POOL FILTERS 

OIL REMOVAL FILTERS 

ALKALI FILTERS 

ACID FILTERS 

MECHANICAL SEWAGE FILTERS 
REVOLVING SCREEN FILTERS 
SEWAGE SLUDGE-BEDS 

PORTABLE FILTERS 


ANTHRAFILT* provides greater capacity 

.. longer filter runs . . . cleaner wash- 
ings at lower cost . . . removes entrained 
turbidity from industrial process solutions 
or wastes. 


Write us today for full details and 
recommendations. A prompt reply is assured. 


PALMER FILTER EQUIPMENT COMPANY 


| 822 East 8th St., P. O. Box 1696, Erie, Pa. 


* Trade Mark Reg. U. 8. Pat. OF. 








ANTHRACITE 
EQUIPMENT CORPORATION 


Anthracite Institute Building 
WILKES-BARRE, PA. 
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Figures show that approximately one out of 
every four tons of anhydrous ammonia 
produced in the United States—in fact, 
produced in the world—comes from 


Chemico-N.E.C. Process plants. This 


impressive record finds its explanation in 
the following five simple statements of fact. 
FIRST, Chemico plants operate at 350 
atmospheres, the optimum pressure for 


ee a Ol maximum economy, simplicity of design and 


safety in operation. 


AMMONIA PLANTS [iets 


catalyst life and uninterrupted operation 
over long periods of time. 







THIRD, modern design and complete 
instrumentation of Chemico’s plants reduce 
manpower requirements, maintenance and 
operating costs. 

FOURTH, almost thirty years of experience 
in this specialized field provides the 
background that assures the client of 
complete satisfaction when purchasing 
ammonia plants of Chemico design. 


FIFTH, Chemico’s interest and service extend 
beyond the final construction and initial 
operation stage. Consultation services and 
assistance are always available for the 
benefit of clients. 

If you’re thinking of making synthetic 
ammonia, or expanding present capacities, it 
will pay you to investigate all the advantages 
Chemico offers. Write today for Chemico 


Bulletin A-101. 


A UNIT OF AMERICAN CYANAMID COMPANY oe 
488 MADISON AVENUE, NEW YORK 22, N. Y. 
CABLES! CHEMICONST, NEW YORK Chemico plants are 


TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION profitable investments 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 


CHEMICAL CONSTRUCTION CORPORATION erly 





No. 521-EHD-B Set of EXTRA HEAVY DUTY 
~on Loxocket Wrenches —- 
21 took in alll, 





Feats peruo5t amte er atte 


LOXOCKET WRENCHES 


@ Because most machine maintenance jobs begin and end with 
wrench work, the better your wrenches the faster, surer, safer the job. 
Above is a perfect example—no room for a ratchet head or an open- 
end. But a Snap-on Extra Heavy-Duty Sliding Bar and proper socket 
gives a man a sure grip and sweeping power. 


The full Standard Set of these powerful tools, pictured below, 
will give your crew the right equipment to break loose those big, 
rusted-on nuts and bolts, or to tighten them up to the limit... with 
no time-wasting makeshifts. There are many more shop-proved 
Snap-on tools that will save money in your plant—more than 4,000 
to meet the widest range of needs. Snap-on gives you close-at-hand 
service through factory 
branch warehouses in princi- 
pal industrial centers. Write 
for the Snap-on Special 
Industrial Catalog and 104- 
page General Catalog. 





SNAP-ON TOOLS 
. CORPORATION 


8106-1 28th Avenue, Kenosha, Wisconsin 
*Snap-on is the trademark of Snap-on Tools Corporation. 
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this NEW bulletin 


shows why and how 


MKAYO 


STEAM BOILERS 


give you 
money-saving 
trouble-free 
operation 


A copy of the new MKAYO 
Steam Boiler bulletin is yours 
merely for the asking. It gives a 
clear, concise story, with illustra- 
tions, on how and why the MKAYO 
Boiler for oil or combination oil 
and gas firing . . . can be a real 
asset to your shop or plant. Of 
course, General Specifications and 
Standard and Special Construction 
details are included ... yes, clean 
steam to 100 lbs. or higher pressure 
is at your instant command when 
you've installed an MKAYO Boiler 

. which takes up only a bare 
minimum of floor space. 

Write, today, for your copy of 
the MKAYO Steam Boiler bulletin. 


FIVE DECADES OF 
AUTOMATIC STEAM BOILER 
MANUFACTURING EXPERIENCE 


CHURCH ROAD 


BRIDGEPORT, PENNA. 
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Today many plants are enjoying new 
freedom from corrosion, longer 
equipment life and fewer shutdowns 
... because of Carpenter Stainless 
No. 20. Take the job shown above. 
In this application, 4” rd. rods of 
Carpenter No. 20 and Stainless 
Type 316 were installed to handle 
H2SO, at the rate of about 50 gal- 
lons a minute in a full range of solu- 
tion varying from 0% up to 58% 
concentration. Temperature: 70° C. 
(158°F.). After four days the Type 
316 rods failed and were replaced 
with 14’ sq. No. 20 rods. After being 
in service 3,747 hours of a possible 
6,144 hours over a period of 256 
days, the No. 20 rods showed no 


apparent corrosion whatsoever. (See 
unretouched photo above.) Of 
course, Type 316 is satisfactory for 
certain dilute solutions of H»SO,4 
and many other corrosive condi- 
tions. But with a tough problem like 
the one described here, it takes No. 
20 to do the job. 


While the production of Stainless 
No. 20 is controlled by Government 
Regulations, you may be able to 
obtain Government approval of its 
use, depending on the nature of 
your job. If not, keep these facts in 
mind because of their importance 
in your planning for future products. 
Meantime, write on your Company 
letterhead for more details in the 


¥ lap 


Export Department: The Carpenter Steel Co., Port Washington, N.Y.—‘‘\CARSTEELCO” 
Mill-Branch Warehouses and Distributors in Principal Cities Throughout the U.S.A. and Canada 
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No. 20 booklet. Also, get in touch 
with us for No. 20 test coupons. 
We'll be glad to work with you. The 
Carpenter Steel Company, 127, W. 
Bern St., Reading, Pa. 











CARPENTER STAINLESS NO 20 


CORROSION RATE — INCHES PER YEAR 





t 
Percent 10 
Baume’ 9” 
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you can’t beat TRENTWELD 


for your tubing requirements 


Whether it’s heat exchangers or milking 
machines, chemical equipment or fountain 
pens, or any of a thousand other applica- 
tions, you just can’t buy better tubing 
than TRENTWELD stainless and high alloy 
tubing. 


One reason is that TRENTWELD stainless 
welded tubing is a product of tube mill 
specialists ... worlds apart from job shop 
fabrication. All of our facilities are de- 
voted solely to the production of top 
quality tubing. 


TRENTWELD is made by an exclusive 
fusion-welding process in which no filler 
rod is used. Each piece has an accurate 
uniformly sound weld that is indistin- 
guishable from the parent metal and just 
as strong and corrosion-resistant. 


Heat Exchangers. built by Vulcan Manufacturing TRENTWELD is available in an extremely 

Division, Vulcan Copper & Supply Co., wide range of sizes from 4%” to 40” O.D. 

Cincinnati, Ohio. and up, in most grades, gauges and fin- 
ishes. Trent engineers are experienced in 
solving tubing problems in many fields. 
Write now and let us help with your appli- 
cation problem. 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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1%"-18 Flat Head 
Silicon Bronze Wood 
Screw. One of 7,000 
Stock Items. 


end corrosion. 








From the day the equipment you manufacture leaves your 
plant, corrosion begins its, work of destruction. It may be 
slow if atmospheric conditions alone are encountered, or 
rapid if salt spray, caustic chemicals or acids affect its operation. 

Many manufacturers find that the small additional cost of 
corrosion-resistant fastenings is good insurance on their 
equipment. Fastenings of brass, silicon bronze, naval bronze, 
copper, nickel, aluminum, Monel or stainless steel last longer 
—prevent breakdown—improve appearance and salability. 

The H. M. Harper Company iss the largest manufacturer 
specializing in fastenings of corrosion-resistant metals. Over 
7,000 items are carried in stock—one order to write—one 
account to keep—one bill to pay. 

There is a Harper Branch office or Distributor near you 
with stocks ready to fill your order. Consult with Harper 
metallurgists and engineers on any tough corrosion problem 
you may be facing. 

THE H. M. HARPER COMPANY 
8206 Lehigh Avenue, Morton Grove, Illinois 
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BRASS 

NAVAL BRONZE 
SILICON BRONZE 
MONEL 

NICKEL 
ALUMINUM 
COPPER 
STAINLESS STEEL 


HARPER 
EVERLASTING FASTENINGS 


SPECIALISTS IN ALL CORROSION-RESISTANT FASTENINGS 





THE-LIXATE BRINE PRINCIPLE 
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“This is the most efficient way 


to make BRINE I’ve ever seen” 


Simple Installation Cuts Handling and Labor Costs — Auto- 
matically Makes and Delivers Constant, 100% Saturated 
Brine to Any Point in Your Plant at the Twist of a Wrist. 


THE HEART of the Lixate Process— 
developed by the International Salt 
Company —is the Lixator. Basically 
speaking, you put Sterling Rock Salt 
in the top of the Lixator—and you 
pipe brine out the bottom to any 
point you want it. 

The Lixator can be located near 
the point at which salt is unloaded— 
rather than at the point of use—be- 
cause inexpensive pipe will take the 
brine to where you want it. This 
eliminates costly handling from the 
point of entry to the point of use. 

The Lixator makes the brine auto- 
matically—gravity does ail the work. 
Thus no attention is necessary—you 


are assured of 100% quality control 
of your products. 

Your brine is always ready. Turn 
a valve and yow have brine at a vat, 
a cooling unit, a water softener — 
where you want it, when you want it. 

This is crystal-clear brine—more 
pure because it lacks the impurities 
and foreign matter so often picked 
up when manhandling salt. 

Ic all adds up to the Lixate Process 
being the most efficient, most eco- 
nomical way for you to make brine. 

Write today and have our repre- 
sentative call and show you how the 
Lixate Process can be applied in your 
plant. No cost, no obligation. Write: 


INTERNATIONAL SALT COMPANY, INC. 
SCRANTON 2, PENNSYLVANIA 
SALES OFFICES: Atlanta, Ga. ¢ Chicago, Ill. ¢ New Orleans, La. © Boston, Mass. 
St. Louis, Mo. ¢ Newark, N. J. © Buffalo, N. Y. ¢ New York, N. Y. © Cincinnati, O. 
Cleveland, O. ¢ Philadelphia, Pa. ¢ Pittsburgh, Pa. « Richmond, Va. 
ENGINEERING OFFICES: Atlanta, Ga. ¢ Chicago, Ill. ¢ Buffalo, N. Y. 





HOW THE 
LIXATOR WORKS 


Sterling Rock Salt is stored 
right in the hopper of the Lix- 
ator. Automatically, it feeds by 
gravity to.. 

the Dissolution Zone where 
water dissolves the rock salt to 
100% saturated brine. 

Gravity then filters the brine 
through a bed of undissolved 
rock salt and 

it flows, or is pumped, through 
the pipes directly to where you 
need it! 


LIXATE™ 
floes 


FOR MAKING BRINE 
*Reg. U.S. Pat. Off. 
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DICALITE PRODUCTS 


FILTERAIDS Dicalite provides high flow-rates and 
brilliant clarity of filtrate for- a wide range of 
liquids in nearly every branch of industry. 


Dicalite Superaid Dicalite CP-5 
Dicalite 115 Dicalite Speedex 
Dicalite UF Dicalite 2500 
Dicalite Speedflow Dicalite 4200 
Dicalite Special Speedflow Dicalite ELX 
Dicalite Speedplus Dicalite 211 
FILLERS A wide range of Dicalite Fillers serve the 
differing needs of a long list of industries, from 
building materials through dyes, plastics, paper, 
paint, textiles, and many others. 

PAPER AIDS Dicalite used in the “furnish” in the 
making of paper and paper-board products, pro- 
vide so many advantages that they are widely used 
throughout the paper-making industry. 
EXTENDERS AND FLATTING AGENTS Dicalite ma- 
terials are widely used as extenders and flatting 
agents in both inside and outside paints, var- 
nishes, enamels and lacquers. They produce flat- 
ting to any desired degree and generally improve 
adhesion, drying, durability and color dispersion. 
FERTILIZER CONDITIONERS These special Dicalite 
products have been developed to meet the needs 
of fertilizer manufacturers as anti-caking and con- 
ditioning agents for chemical fertilizers. 
DICALITE FOR CONCRETE To improve workability 
and strength, eliminate excess water and decrease 
placing and finishing costs, Dicalite is used in 
many types of concrete construction. 

DICALITE INSULATION Employed to reduce heat 
waste, save fuel and increase efficiency in almost 
every type of heated equipment used today. Avail- 
able for service at temperatures p to 2100°F. 
Write Dicalite Division — Dept. 0-257. 614 South 
Flower Street, Los Angeles 17, Calif., for informa- 
tion on how Dicalite can serve you. 





Wler— Ne 
Searchlight r: 


—dressed in a 
business suit 


y “it Y 


VW 


—S MM Pr 


2) Your Dicalite Engineer can bring 
light into your processing problems 


While your Dicalite Engineer may be somewhat surprised at being called 
a searchlight, that is his job, essentially — to throw light on operating 
difficulties and clear them away. His intimate, detailed knowledge of 
diatomaceous materials and his wide experience in their applications 
will often solve an operating problem quickly. But, if necessary, he'll 
spend days working with you and your operators, ironing out difficul- 
ties or perhaps, aiding you in working out details for a projected new 
process. 

Whether your problems involve filtration, fillers or any other use of 
diatomaceous silica, his expert services are always at your call, For ex- 
tremely complex problems, you can call on the services of the fully- 
equipped Dicalite laboratories, who will spend weeks if necessary to 
get you the right answer. 

Our crowded files of years past show how great the value of Dicalite 
Engineering Service is — to you and to us, also. For we are as inter- 
ested as you in seeing to it that, when you get Dicalite, you get the 


“Gent Jicalite 





7 
GREAT LAKES 


Y/fyyy ff} 
Yb jy 
Yj UY 


Lif 


DICALITE DIVISION, GREAT LAKES CARBON CORPORATION * NEW YORK 17 + CHICAGO 1 + LOS ANGELES 17 
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cally designed to solve three important 
gas-cleaning problems confronting indus- 
tries all over the world: 


“Qur_community’s given 


us a clean bill of health!” 


FIRST—recovery of valuable mate- 
rials entrained in process gases. 


SECOND — cleaning of gases for sub- 
sequent re-use. 


THIRD —control of discharge gases 
within the limits set by nuisance 
abatement laws—vital in maintain- 
ing good public relations in industrial 
communities. 


“FRANKLY, our plant’s discharge gases used to 
set the community’s teeth on edge and we 
began to run afoul of local ordnances. 


“So, when we saw how effectively Kop- 
pers-Elex Electrostatic Precipitators have 
cut material losses and built public good- 
will for many firms like ours, we decided 
to go ahead with our own installation. 
And our experience has proved it to be one 


Koppers precipitators can work at al- 
most 100% efficiency . . . and operate 
continuously, too. Koppers multiple-cham- 
ber design permits the gas-cleaning opera- 


of the most profitable investments we’ve 
ever made.” 


Koppers-Elex precipitators are specifi- 


tion to continue uninterrupted in one 
chamber while another is undergoing 
inspection or repair. 


Koppers-Elex precipitators are designed, engineered, fabricated, erected, and guar- 
anteed under one contract by the Koppers Company. For analysis and recommenda- 
tions relating to your operation, submit details without obligation to: Koprprrs Com- 
PANY, INC., Precipitator Department, 219 Scott Street, Baltimore 3, Maryland. 


ELECTROSTATIC 
PRECIPITATORS 


METAL PRODUCTS DIVISION - KOPPERS COMPANY, INC., BALTIMORE 3, MD. 
Engineered Products Sold with Service 


This Koppers Division also supplies industry with Fast’s Couplings, American 
Hammered Industrial Piston PP eating Rings, Aeromaster Fans, Gas Apparatus. 
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at all three Liebmann Breweries... 


At the world-famed Liebmann Breweries—in the 
Bronx, Brooklyn, and Orange, New Jersey — every step 
in the scientifically controlled brewing of Rheingold 
Extra Dry Lager Beer depends on the unfaltering 
efficiency of top flight equipment. 

For example, to maintain and control an almost 
continuous flow of billions of gallons of fluids to and 


Among the thousands of 
Jenkins Valves on the 
vast network of water, 
steam, refrigerant and 
processing lines in all 
three Liebmann Breweries 
are these lron Body Gate 
Valves controlling the 
large feed lines above a 
giant mash kettle. 
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Typicat of the planned efficiency at the Liebmann Breweries is this 
modern loading platform at their Brooklyn warehouse. Here 
twenty-three Rheingold trucks can be loaded every 20 minvtes, 


from various Rheingold processing and storage areas, 
Liebmann engineers have specified the most dependable 
operating equipment that modern engineering can 
devise. That is why you will find Jenkins Valves on the 
ipe-lines in all three Liebmann plants . . . why Jenkins 
Lave been the repeated choice throughout Liebmann’s 
multi-million dollar post-war expansion program. 

This confidence in the demonstrated extra measure 
of efficiency and endurance provided by Jenkins Valves 
is shared by plant operating management in every type 
of industry. 

Despite this extra value, you pay no more for Jenkins 
Valves. For new installations, for all replacements, let 
the Jenkins Diamond be your guide to lasting valve 
economy. Jenkins Bros., 100 Park Ave., New York 17; 


LOCK FOR THE DIAMOND maRK 


VALVES 





OLIVER HORIZONTAL FILTER 


Use It 


Gl . « « because you get exceptionally high filter- 
ing capacity 


b « « « because you get excellent washing results; 
counter current, if desired 


C . . « because gravity aids all flow at all times 


d e « « because you can always see all the action 
on the table 


he Oliver Horizontal Filter is now dewatering, washing and extracting with excellent 
results, many different products classed generally as granular, crystalline and fibrous, 


as for example: 

calcium sulphate 

polyvinyl! chloride 
monosodium glutamate 
phosphate rock ‘concentrates 
oil extraction from meals 


zinc chloride 
copper pyrites 
cotton linters 
sodium chloride 
potash 


silica gel 
foundry sand 
feldspar 
caustic salt 
carbon 


Since the Oliver Horizontal comes in a wide range 
of sizes—4 to 165 square feet of filter area — and 


Operations are simple, as can readily be visual- 
ized by a study of the photograph. Feed enters 


at the dam just beyond the discharge scroll. Wash 
water or liquor is sprayed from one or more pipes, 
spaced at selected intervals. Cake is discharged 
by scroll or paddle wheel. Each of these opera- 
tions is completely visible to the operator, 


since it can be constructed of corrosion resisting 
materials — consider its use in your plant regard- 
less of tonnage or corrosives to be handled. 


Bulletin 218-R 
gives 

full details 

of the Oliver 





The Oliver Horizontal Filter is but one of nearly a score of distinctly 
different filters. This wide selectivity plus 45 years of filtration 


Horizontal Filter, 
Send for 
your copy. 


experience assures you of the most suitable filter for your problem. 





NEW YORK 36 — 33 West 42nd Street . 
OAKLAND 1 — 2900 Gioscock Street * 


Export Soles Office — New York 


CHICAGO 1 221 North toSolle Street 
SAN FRANCISCO 11— 260 California Street 
© Cable — OLIUNIFILT 


OLIVER UNITED FILTERS "ULE Int. 


WORLD WIDE SALES, SERVICE AND MANUFACTURING FACILITIES 


Direct 
WEST INDIES 
Wm. A. 
Hevene, Cube 
CANADA 


€. Long, itd. 
Orittie, Ontorie 

MEXICO & CENT. AMERICA Ps 
Oliver United Fitters tnc. 
Oskiond, Cotif. 


HAWAIIAN ISLANDS 
A. ®. Duvall 
Honolulu 

PHILIPPINE ISLANDS 
£. J, Nell Co. 


Manilo 
AUSTRALASIA 

Hobort Duff Pty., ttg. 

Melbourne 
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Representation through The Dorr Company and Its Affiliates 


EUROPE, NORTH AFRICA & INDIA 
Dorr-Oliver S. A. Brussels Dorr-Oliver Co., ttd., London, §.W. 1 
Dore-Oliver $.N.0.R.1. Paris Dorr-Oliver $.0.R.4. Milano 
Dorr g.m.b.h. Wiesbaden (16) Dorr-Oliver, N.V. Amsterdem-C 
Dorr-Oliver {indio) itd., Bomboy 


SOUTH AMERICA & ASIA SOUTH AFRICA 
The Dorr Co. E. L. Bateman Pty., itd. 
Stomford, Conn. Joh burg, TF ool 
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DRY or FLARE 


your products faster 
With Lukenweld DUAL Engineering 











1 PROCESS ENGINEERING % 
to design rotary heating and cooBné p- 
ment according to your specilic Pp ocess 





requirements. 
@ meEcHANICAL ENGINEERING 

assure you peak production efficiency. 4 
to 








1. DOES YOUR PRESENT EQUIPMENT 
PROHIBIT FASTER DRYING OR FLAKING? 
If your problem involves a food or chemical or 
other process product, Lukenweld engineers special- 
izing in these fields may be able to help. 

Coupled with the high heat transfer efficiency of 
Lukenweld’s jacketed steel roll, such double engi- 
neering has enabled leading firms throughout the 


chemical and food fields to speed sensitive products 
through drier and flaker processes, with increased 
volume and heightened profit as a result. 

2. CUSTOMERS REPORT 10-67% MORE 
PRODUCTION WITH JACKETED STEEL 
DESIGN. This design restricts your heating or 
cooling medium to a shallow annular space right 
under the roll surface. This forces the medium to 
circulate at a higher speed than in ordinary rolls. 





LUKENWELD 


DIVISION OF LUKENS STEEL COMPANY 
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The entire roll face is thus heated or cooled quickly 
and uniformly. The medium is discharged before 
temperature variations can be reflected in your 
product. 

Use of shatterproof rolled steel plate permits roll 
designs to run safely at more than 350 psi—with the 
thinner, safer shell delivering faster heat flow, rapid 


heat up, quick shut down. To assure precision doc- 
toring, the dimensional stability of Lukenweld rolls 
has been tested after years of service—and found to 
be within .001 inch of original tolerance. 

3. PROTECTIVE FINISHES. To protect your 
product from contamination or discoloration, Luken- 
weld machines can be provided with chromium- 
plated surfaces or with solid stainless, nickel, Monel, 
Inconel or clad steels to meet process requirements. 
In addition, Lukenweld rolls can be furnished with 
many types of machine finish and highly polished 
surfaces. 

4. PILOT PLANT REPORTS. If you would like 
pilot plant reports on a new product or process 
modification, Lukenweld is equipped to study it for 
you and provide you complete data on temperature 
... pressure ... roll size... materials and operating 
speeds required to assure you the most profitable 
drier or flaker process for your product. 


SOME USERS OF LUKENWELD ROLLS 


Bristol-Myers Company M to Chemical Company 

Diamond Alkali Company Bakelite Corporation 

Hercules Powder Company Celanese Corporation of America 
Tennessee Products and Chemical Corporation 


The B. F. Goodrich Company 





-——-—-—: SEND COUPON FOR FREE BOOKLET 


SE SS SS EE SE SE GD GS eS Ge SD 


Lukenweld Division of Lukens Steel Company 
400 Lukens Building, Coatesville, Pa. 


Gentlemen: 


Plecse send me your color booklet, ‘10-67 Percent More Production,” 
containing information on Lukunweld Jacketed Drier Rolls. | under- 


stand there is no obligation. 





NEW BEAUTY smn 


INDUSTRIAL SIDING 





Installed by MacArthur Company, one of Reynolds approved jobber- 
erectors for the Austin Company, General Contractors. See below.° 








When the Cochran Foil Company, Louisville, Ky., wanted siding as outstanding 
in appearance as in performance, the specification was obvious... Reynolds 
Ribbed Embossed Siding. Here is rustproof, corrosion-resistant aluminum plus 
modern architectural design. Applied cost is low. Maintenance cost is prac- 
tically nil. Aluminum’s heat-reflectivity cuts the cooling. cost of the building 
in summer, cuts fuel cost in winter. Light-reflective inner surface is a well- 
known extra advantage, For cost-cutting efficiency, specify aluminum. For FINISH: Stipple-embossed. 

efficiency plus new" beauty, make it Reynolds Ribbed Embossed Siding. LENGTHS: 5’, 51’, 6, 612’ and so on to 


: , : : : 13%’; also 13'10’’. Special lengths te erder. 
ladeorie! parent marten na sce auuube aenceh oo om WIDTH: Over-all width 33%”, nominal cov- 
proved jobber-erector system. For literature and technical data, erage 32”, 
call the nearest Reynolds office listed under “Building Mate- RIBS: Pitch 4” center to center, depth 1”. 
rials” in classified phone books of principal cities. Or write to: e 
Reynolds Metals Company, Building Products Division, WEIGHT: 59 Ibs. per 100 square feet. 
2042 South Ninth St., Louisville 1, Kentucky. 


SEE “MISTER PEEPERS,” starring Wally Cox, Sundays, NBC-TV Network. 


DESCRIPTION: 
METAL THICKNESS: .032” (22U.S. Std.Ga.). 


in 
‘ 


t 


' 
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for shorter 
contact time! 


RINGS. Sizes: From 3/32” I.D. x 


3/16” long x 7/32” O.D. to 
%" 1.D. x 1” long x 1” O.D. 


PELLETS, 
: Sizes: From 


x 78 
to 4” x 4". 


SPHERES. 


Diameters: 44" to 1’. 


Norton specially engineered carriers bring proved 


advantages to a wide range of processes 


Whatever your specific application may 
be, it will pay you to investigate the many 
advantages of Norton catalyst carriers. 
Made of atunpum* (fused alpha 
alumina), these highly refractory car- 
riers are outstanding for heat conduc- 
tivity, chemical inertness, mechanical 
strength and abrasion-resistance. And 
Norton’s exclusive controlled structure 
process offers you a choice of porosities. 
In pellets and rings, porosities range 
from medium to high. In spheres, porosi- 
ties range from medium, with rough ex- 
terior for coating with catalyst...to high, 
with a network of open pores and rough 
exterior for impregnating with catalyst. 
Chemical engineers are finding this 
Norton “Special Refractory Prescrip- 
tion” invaluable in processing many dif- 
ferent products, For example, in meeting 


the rapidly growing demand for phthalic ‘ 


anhydride, Norton catalyst carriers aid 


in shortening catalyst contact time and 
in achieving the highly exothermic re- 
action in fixed bed converters. 


Test Them Out 


Find out just what Norton aALUNDUM 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


catalyst carriers can do for you. See your 
Norton Representative for samples, or 
write to Norton Company, 508 New 
Bond Street, Worcester 6, Mass. 
Canadian Representative: A. P. Green 
Fire Brick Co., Ltd., Toronto, Ontario. 








NORTON) 


Special REFRACTORIES — 


ie 


- Qlaking better products... to make other products bet 
NORTON COMPANY, WORCESTER 6, MASSACH! IT: 
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Revere control instruments have shared the responsibility 
and achievements of the aircraft industry since 1939 with 
yeors of dependable performance under all types of 
weather conditions. Today Revere is recognized as one of 
the. foremost producers of precision instruments. You'll 
find them installed in many world-famous airplanes. 


LIQUID LEVEL SWITC 
be 


FLOAT SWITCH 
B ' 8 ' 


' 


Extensive research and development facilities coupled 
with precision production methods contribute immeasur- 
ably to Revere's reputation for highest quality control 
instruments. Contact Revere’s field engineering department 
today. Let qualified engineers assist you with your liquid 
or electro-mechanical control problems .. . 


REVERE CORPORATION OF AMERICA 


WAL EN: G:F OR D-. 2 CONNE CTAC Ut, 2s. 


isiot instruments for 


qircraft: and industry 
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ieee NBERTHY 


AUTOMATIC ELECTRIC 

‘ = SUMP PUMPS -— Corrosion 

: , resistant Penberthy sump 

————) bal . pumps are correctly de- 
. b 4 signed and made of copper and 
bronze throughout. There are 7 
PT Pimeeny ' sizes, 3 models equipped with 
trouble-free features to give years 
of economical, dependable service. 








JET PUMPS—Penberthy can help you put the simple, 
economical principles of the jet pump to work wher- 
ever it’s necessary to transfer or mix any liquid which 
will flow through a pipe. We make a complete line 
and have years of engineering experience upon which 
you can depend. 


AUTOMATIC INJECTORS 


Penberthy injectors are the 
accepted method of assuring 
a dependable supply of feed 
water, at lowest cost, to oil 
field and other firebox and 
portable boilers. They are 


tt See enc Ha 1 LIQUID LEVEL GAGES—Penberthy 
enemy dasabhngsleeedegeamy, | makes a complete line of gages and 
large boilers. Easily installed, P er 
pits valves for every type of application. 
they require little or no at- ae : 

70 years of engineering experience 
tention. 
is on hand to accommodate your par- 
ticular requirements. You can always 
AUTOMATIC CELLAR DRAINERS e WATER HEATERS . be assured of complete cooperation 
EJECTORS @e HYDRAULIC EJECTORS © EDUCTORS : and reliable product service for any 
EXHAUSTERS © CYCLING JET PUMPS ¢ SYPHONS pressure...in any length. 

...are among the other Products by Penberthy which can i 
serve you in your operation. Why not write for literature ° Established 1886 
detailing specifications and advantages. Ask, too, about (a PENBERTHY 


the engineering service which Penberthy is providing for 
sein Seti? se — g a: INJECTOR COMPANY 
DANY PLOMUENCHE CUONCEINS I YORE i ustry. Division of the Buffalo-Eclipse Corporation 


1251 Holden Avenue, Detroit 2, Michigan 


Manufacturers of Quality Products Since 1886 
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REM-CRU TITANIUM 


facts about a new metal for the chemical industry 


. F 
¢ = 


Tubing and fittings such os these, made from Rem-Cru 
Titanium, help eliminate down-time in the chemical industry 





REM-CRU Titanium’s remarkable resistance to 
corrosion plus its structural qualities make it 

a very attractive engineering material for use in 
processing certain chemicals. And the fact that it 
retains useful strength up to 800-1000F is an important 
consideration in your design of processing 
equipment. To acquaint you more fully with titanium’s 
potentialities, here are some additional facts 

about this new structural metal. 


Corrosion Properties Titanium is not corroded 
by most nitric acid solutions, wet chlorine and 
chlorine water, mixed sulphuric and nitric acids, 
ferrous chloride, cuprous chloride, and most alkali 
salts. But it is not recommended for service 

in mineral acids unless oxidizing agents are present, 
nor in formic acid or dry chlorine. 

Titanium is completely impervious to salt water 
corrosion. It has been exposed in the ocean at the 
International Nickel Company’s test site at 
Wrightsville Beach for five years with absolutely 
no indication of corrosion or attack. 

In another test conducted by the U. S. Naval 
Engineering Experiment Station two REM-CRU 
titanium alloy specimens were rotated in natural sea 
water for 60 days. Average water temperature was 
83F —specimen velocity, 27 ft. per sec. Again, the 
titanium specimens suffered no visible corrosion 
or erosion during the test. 


New Applications —Experimental testing under 
individual plant conditions has been disclosing new 
applications where the use of titanium can eliminate 
costly replacements. Applications that appear 

to be very promising in the chemical field are 
condensers, evaporators, autoclaves, containers, 
tubing, valves and fittings. 


Availabili ty—REM-CRU is one of the principal 
producers of titanium. Today we are shipping titanium 
bars, plates, sheets, strip, wire, tubing, forging 

and billets on a tonnage basis. Limited quantities are 
available for other than priority military 
applications, And the supply of REM-CRU titanium 
will be increased several fold within a year 

as facilities are expanded. 


To keep abreast of the latest developments on this 
vital metal, write for the Rem-Cru Review— 

a free periodical devoted to the application and 
fabricition of titanium and its alloys. 


THT PAN EU IM oarew-cru TITANIUM, INC.,-MIDLAND, PENNSYLVANIA 
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From giant Lectrodryers these ducts direct air of controlled 
DRYness to areas where it’s required for a vital process. 


. . « Of 24 chemical majors cited by for tune, 
20 are long-time Lectrodryer* users 


because... 


1. Lectrodryers DRY organic liquids in volume to a 
moisture content as low as 3 or 4 parts per million. 


2. Lectrodryers DRY air and gases in small or large 
volume to a dewpoint as low as -110° F. 


Fortune Magazine’s half-century study of the chem- 
ical industry looks like a*“‘Who’s Who” of Lectrodryer 
customers. Of 24 leading chemical companies 
named, 20 have used Lectrodryers for years. They 
learned long ago to depend on Lectrodryers for 
controlled DR Yness. 


LECTRODRYERS DRY 


Ss 
WITH ACTIVATED ALUMINA 
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Lectrodryers remove the hard-to-get moisturé 
which could upset a process or cause an unwanted 
reaction. Placed on stream in a chemical process, 
Lectrodryers deliver air, gases and organic liquids 
free of contaminating moisture. In work areas and 
warehouses, Lectrodryers are DRYing atmospheres 
to 10% relative humidity. 


Data Available—A free booklet, Because Moisture 
Isn’t Pink, describes Lectrodryers, their function and appli- 
cations. For a copy, write Pittsburgh Lectrodryer Corporation, 
303 32nd Street, Pittsburgh 30, Pennsylvania. 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham, 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
In Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, Bréssoux-Liege. 


LECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF. 





Manhattan 


Manhattan 


Manha 


QUALITY —FACILITIES—EXPERIENCE . . 


Everything you look for in a reliable source 
for rubber lining is available at Manhattan. 
First, the quality of rubber, natural or syn- 
thetic, applied in calendered sheets of required 
thickness for utmost durability. Next, the 
facilities to handle any of your equipment that 
can be shipped by rail or truck — large or small 
— complex or simple. Finally, craftsmanship 
based on long experience — more than 60 years 
of rubber engineering. 


RUBBER LINING PLANTS AT PASSAIC, N. J., 


MANHATTAN RUBBER DIVISION — PASSAIC, 


K@TRILIYED A 


Aiiye 


Lining 


Lintne 


fining 


Lining 


Manhattan Rubber Lining resists abrasion, 
will not buckle or crack. It expands and con- 
tracts with metal under temperature changes. 
It presents a resilient, non-breakable surface 
that protects you permanently against loss 
from corrosion or contamination. No imperfec- 
tions can go undetected because every Man- 
hattan Rubber Lined Tank is tested dielec- 
trically under 15,000 volts. 


Call a Manhattan lining engineer for help with 
your anti-corrosion program. 


AND NORTH CHARLESTON, S. Cc. 


NEW JERSEY 


= Sse mmm INC. 


Conveyor Belts 


Roll Covering Tank Lining Abrasive Wheels 


Other 8/M products include: Industrial Rubber ¢ Fan Belts © Radiator Hose © Brake Linings © Brake Blocks © Clutch Facings 
Asbestos Texfites * Teflon Products * Packings ¢ Sintered Metal Parts * Bowling Balls 
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It's the De ten of bbaytor-Grinding Mills 


that improves quality...reduces operating costs 


Every Traylor Grinding Mill is individually 
engineered and built to fit your own particular needs. 
Rs @ rosa: ence oul debvers @ uniform product . . . Illustrations and specifications on Traylor Grind- 


of the right fineness for you. A 
ie ecle teikinds cm Mheeaee Ball, Rod and Com- ing Mills will complete the “inside story" for 

partment Mills are pressure lubricated. A high you. Mail coupon for Bulletin 8121 today. 

pressure pump coats each trunnion with a film of 

grease which lifts and floats the mill to overcome Please send Bulletin 8121 immediately. 

high starting torques and eliminates undue wear 

caused by “‘dry”’ starting. 

Precision cut steel driving gears, trunnions cast 
integral with the detachable heads, shell liners of  § pogition: 
manganese or alloy steel ... all indicate the improved | 
design and construction features that are standard | Company: 
with Traylor. i eieteeees . 

ress: DOO nccsiccccinicitiiaimssics 


Name: 





—— a a a cm a ae a oe a 











TRAYLOR ENGINEERING & MANUFACTURING CO. 
581 MILL ST., ALLENTOWN, PA. 


g Sales Offices: New York * Chicago * San Francisco 
LEAGS TO GREATER PROFITS Canadian Mfrs: Canadian Vickers, Ltd., Montreal, P.Q. 


Primary Gyratory Crushers Rotary Kilns Secondary Gyratory Crushers Ball Mills Apron Feeders 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


OPPER ALLOY BULLETIN 














Condenser to serve 
Italy, operated 
Legnano, Italy. 


Marghera station at Venice, 
and constructed by Franco Tosi, 


Steam Power Expansion in Italy 


The Porto Marghera (Venice) Station 


The rising strength and vigor of the 
industrial progress which has been 
made in Italy is exemplified by the 
huge expansion of the postwar power 
program. One of the largest installa- 
tions which is nearing completion, is 
the Porto Marghera central power 
station operated by the Societa Adri- 
atica di Elettricita, Venice. 


The original units consisted of two 
turbines, each with a capacity of 
15,000 KW. They will be replaced 
later by a modern 20,000 KW unit. 


Already completed are two units— 
a 30,000 KW and a 60,000 KW. An- 
other 60,000 KW unit is in the plan- 
ning stage. When this plant is com- 
pleted, it will produce over 200,000 
KW, supplying all of the power for the 
whole northeastern portion of Italy. 

The plant contains the latest types 
of machinery and equipment designed 
for full automatic operation, Franco 
Tosi (Legnano, Italy) designed and 
built the three turbine groups, includ- 
ing condensers, and installed the con- 
denser tubes. 

Design Features 
Air is extracted from the condens- 


490 





ers by special two-stage ejectors. The 
condensate is then preheated by pas- 
sage through feedwater heaters on its 
way back to the boilers, The 30,000 
KW and 20,000 KW turbines are de- 
signed for steam at 520 psi and at 
850°F when entering the turbines. 
The turbine unit of 60,000 KW uses 
steam at 850 psi and at 900°F. 

Three condensers serving three tur- 
bine groups totalling 90,000 KW have 
been equipped with condenser tubes 
8661" OD X .042” wall. Each 30,000 
KW unit contains 5,250 tubes, 302.76” 
long. Two circulating pumps serving 
these condensers handle 8,250 cubic 
meters of water per hour. 


Why Duronze IV Was Chosen 

Bridgeport Duronze IV condenser 
tubes have been installed in three 
condensers and will be used for the 
second group of 60,000 KW, Duronze 
IV contains 95% copper, 5% alumi- 
num and 0.25% arsenic. It was chosen 
because of its resistance to corrosion 
from harbor waters polluted with sew- 
age and industrial waste. This alloy 
withstands impingement corrosion bet- 
ter than Admiralty and Aluminum 
Brass under these conditions. 


“Advertisement” 





Extensive air-impingement corro- 
sion tests conducted in salt water con- 
taminated by sewage indicated that 
Duronze IV is more resistant to this 
type of attack than non-arsenical 
Aluminum Bronze of the same copper- 
aluminum composition. However, due 
to its high corrosion resistance, Du- 
ronze IV is susceptible to fouling 
by marine organisms. This is explained 
by the fact that it has a low rate of 
solubility in sea water and therefore 
does not introduce to the water film, 
adjacent to its surface, enough copper 
salts to be toxic to marine organisms. 


Living organisms may obstruct the 
flow and affect the heat transfer rate. 
However, dead organisms, particularly 
barnacles, when allowed to remain 
attached to the surface of the metal, 
often lead to pitting. Under conditions 
where biofouling is severe, such as in 
warm, clean sea water, care should be 
taken to keep the Duronze IV tubes 
as clean as possible. The water veloc- 
ity should be maintained high enough 
(continuous at 6 feet per second or 
higher) to prevent marine organisms 
from attaching themselves to the metal 
surface. Chlorination should be suffi- 
cient to discourage biofouling. Dead 
marine organisms, particularly bar- 


. nacles, should be promptly removed 


by mechanical means. 


In common with other copper-base 
alloys, Duronze IV shows excellent 
corrosion resistance to steam and 
steam condensate. However, steam 
condensate contaminated with am- 
monia may lead to stress corrosion 
cracking. This alloy is not recom- 
mended for service involving high 
concentrations of ammonia, Here 
Duplex tubes with steel to the ammo- 
nia side and a copper-base alloy to 
the water side are very satisfactory. 


Duronze IV shows good to excellent 
resistance to a wide variety of fresh 
waters especially those polluted with 
paper mill wastes. 


Bridgeport’s corrosion laboratory 
staff will be glad to cooperate with 
users of condenser, heat exchanger, and 
Duplex tubes in regard to their corro- 


sion problems and tube requirements. 
30) 
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Water Vapor 
Won't Condense 
in this 
NEW 


HIGH VACUUM 
ROTARY 


Maintains initial cfm rate ‘when pumping 


a 
ae Se gh 


NRC Rotary Gas Ballast 2-stage Pump — Model NRCIOOM 


NRC Rotary Gas Ballast Pumps are available in 
capacities from 114 cfm to 400 cfm; pressures down 
to 104 mm Hg; a full line of vane, piston-type and 
2-stage pumps. . 


Send coupon today, for your copy of the new bulle- 
tin that gives‘a full explanation 
of the Gas Ballast principle, and 


The new NRC Rotary Gas Ballast Pump actually pre- 
vents water vapor from condensing, and contaminating 
the pump oil. Therefore, unlike all other type rotary 
vacuum pumps, fast pum down time is maintained complete engineering data on the 
when pumping condensable vapors. This is important —_ construction and operation of the 
news wherever vacuum is used. NRC Rotary Gas Ballast Pump. 


National Research 


Corporation 
EQUIPMENT DIVISION, 70 Memorial Drive, Cambridge, Mass. 


Send me more facts about the [] Have your 
NRC Rotary Gas Ballast Pump Salesman call 


Name 
Title 

Vane-type pump 
Model NRC6S Company 
Address 
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experience Pays Off! 


Producing FANS for the 
Entire Field of Industrial Vent Set fer 
Exhaust Ventilation 


From the largest heavy-duty exhauster for 
waste products disposal down to the smallest 
light-duty fans for fume or foul air exhaust, 
BAYLEY can supply equipment that is just right 
in type and capacity. And with Bayley expe- 
rience to guide you, economies in design and 


setup will also be effected. 


BAYLEY is the name to remember for advice 


on air-handling problems. 


BAYLEY BLOWER CO. 
1823 S$. 66th St., Milwaukee 14, Wis. 


Please send illustrated bulletins covering Bayley Equipment for: 
( Industrie! Exhoust _] Pneumatic Conveying 
(9 Process Conditioning “} high Temperature 
FIRM 


Address 





.»-uses KINNEY pumps 


Kinney Model SD Rotating Plunger 
Pumps handle Ist and 2nd 
molasses at giant Dominican sugar 
mill CENTRAL RIO HAINA— 
perhaps the largest mill in the 
Americas. Here’s what they gain 
by using Kinney SD Pumps: 


Positive displacement 
pumping of meter-like 
dependability. 
Low-maintenance opera- 
fion insured by conserva- 
tive rating of shafts, bear- 
ings, and other moving 
parts. 

Efficient handling of 
viscous materials due to 
unique rotating plunger 
design. 

The right pump for the 
job — insured by Kinney’s 
wide range of models and 
sizes. 


Kinney Manufacturing Co.—manu- 
facturers of liquid and vacuum 
pumps. Representatives throughout 
the United States and in foreign 
countries. 


GET 
~--FULL--" 
DETAILS 


4 WEW Foe 
RY s\) "4 


¢ KINNEY MANUFACTURING CO. t 
$3551 Washington St. © Boston 30, Mass. 


Please send Bulletin L-51 describing the com- 
plete line of Kinney Liquid Pumps. 











STATE 
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. handy re 
USE vatecting Wig GUY 


Synonym: Benzoate of Soda 
Formula: CgHs5COONa 


Appearance: White, odorless, crys- 
talline solid, sold in flake or 
powdered form. 


HOOKER 


To} o} ttt | 14, 74e7 ua 
BENZOIC ACID 


A GRADE TO FIT YOUR NEEDS, USP OR TECHNICAL 


TYPICAL PROPERTIES 


USP GRADE 

Molecular Weight 

Sodium Benzoate 

Benzoic Acid 0.2% max. 
0.5% max. 


Description: Meets all chemical and physical 
requirements of U.S. Pharmacopoeia XIV. 


TECHNICAL GRADE 

Molecular Weight 

Sodium Benzoate 

Benzoic Acid 0.4% mox. 


Description: Does not quite meet the re- 
quirements of U.S. Pharmacopoeia XIV. 


Food Preservative: foods, fruit juices, 
syrups, margarine. 


Antiseptic: pharmaceutical and cosmet- 
ic preparations, tooth paste. 


Tobacco Curing 


Corrosion Inhibitor: for glycol anti- 
freeze solutions, solvent type 
metal cleaners, etc. 


Chemical Intermediate: dyestuffs and 
pharmaceuticals. 





Synonyms: Benzenecarboxylic Acid 
Phenylformic Acid 


Formula: CgHsCOOH 


App e: White, crystalline solid, 
USP grade is available in pow- 
der form. Technical grade is 
available either in powder form 
or in the form of very small 


bead-like particles. 


0 
" 
—C—OH 





TYPICAL PROPERTIES 


USP GRADE 

Molecular Weight 

Benzoic Acid 99.3% min. 
Water Content 0.2% max. 


Description: Meets all chemical and physical 
requirements of U.S. Pharmacopoeia XIV. 


TECHNICAL GRADE 

Molecular Weight 

Benzoic Acid 98.0% min. 
Water Content 0.2% max. 


Description: Does not quite meet the chemi- 
cal and physical requirements of U.S. 
Pharmacopoeia XIV. 


USES 


Chemical Intermediate: dyestuffs, per- 
fumes, pharmaceuticals, ben- 
zoates, flattening agents for 
paint. 


Preservative: for textile sizing, foods, 
cosmetic creams, lotions. 


Antiseptic: for dentifrices and phar- 
maceuticals. 


Tobacco Curing 


Dyeing Assistant: for polyglycol ter- 
ephthalate fibers (Dacron), 
Benzoic acid has a swelling 
effect on some of the new 
synthetic fibers. This gives 
better dye penetration with 
resulting level, long lasting 
color. 





For detailed information on items listed, drop us a 
note on your letterhead. Address your request to 
HOOKER ELECTROCHEMICAL COMPANY, 5 
Forty-Seventh Street, Niagara Falls, N. Y. 


— rom the Lele yf the Exh 


HOOKER ELECTROCHEMICAL COMPANY 


NIAGARA FALLS. « TACOMA «+ NEW YORK ¢ CHICAGO ¢« LOS ANGELES 





HOOKER | 
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CHEMICALS 





ee here is Flexible 


—*" "ONE CONTROL’ 


ott 
pane ave® ett 
s 


with JEFFREY 
DRYERS and COOLERS 


Our laboratories are available to customers for tests 
free of charge. Pilot-size test-units available for tests 
under production conditions in a customer's plant. 


Whether your cooling and drying problems are simple 
degradation. «fut or complex — Jeffrey-Traylor electric vibrating equip- 


ment will solve them. Each installation is built of 
standard, pre-engineered units, adapted to the par- 
ticular job, designed to help produce quality products. 
Sections operate at different air temperatures, veloc- 
ities and conveying speeds, giving “Zone Control” 
in each individual step in the system. 


type} produce 


Sectionalization permits intermediate operations — 
mixing, scalping, crushing. Flexible arrangement in 
vertical or horizontal U-shape meets all space requite- 
ments, 


Write for Catalog 804. 
Inquire about laboratory test facil- Visit Booth No. 201 at Chemical Exposition. 
ities or field-test rental service. 


JEFFREY ALSO MAKES . . . CONSTANT WEIGHT FEEDERS 
‘MECHANICAL-VIBRATING CONVEYORS @ CRUSHERS @ ROTARY BIN CHECK VALVES @ BARREL PACKERS 
BUCKET ELEVATORS @ CAR SPOTTERS @ POWER SCOOPS @ BELT, SPIRAL, SCRAPER, APRON CONVEYORS 


“WJEFFR 


IF IT'S MINED, PROCESSED OR MOVED 
.. -ITS A JOB FOR JEFFREY! 
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Its Properties 
oP Possaris Atl s eagle oe Rate High with 


because it is free-flowing and non-hygro- 


scopic, It is non-volatile, odorless, non- 


corroding and non-toxic—actually lower Coatings 


im toxicity than some food acids. These 
important characteristics are making 


Pfizer Fumaric Acid the preferred acid Manufacturers 


im the coatings industry. 
Write for sample and prices. 


CHAS. PFIZER & CO., INC. 


e 
630 Flushing Ave., Brooklyn 6, N. Y. P 
Branch Offices: Chicago, Ill.; San Francisco, Calif.; Vernon, Calif.; wzer 
Atlanta, Ga. 


¢ 27h leaaaacaet f i ‘ ee <j 
BRE. Se i he i y : 


—> For Upgrading Oils 
—> In Rosin Adducts 
—> In Alkyd Resins 


Manufacturing Chemists for Over 100 Years 
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Abbott 


Laboratories 


PRECISION-BLEND vitamins and drugs 
with o-lc twin shell dry blenders 


Famed Abbott Laboratories, Chicago, depend upon the pc 

twin shell dry blenders alone to precision-blend important prescriptions. 
Small amounts of vitamins and potent drugs must be completely 

and uniformly dispersed within the larger quantities of inactive materials 
which form the bulk of any dosage. No other blender has proved as 
dependable, effective and rapid as the pc twin shell dry blender in this work. 
Previous mixing methods caused variable assays in a large percentage 

of batches, requiring expensive re-handling. With p« twin shell blenders, 
mixing time has been cut in half and no re-mixing has ever been 

required. Complete blending of a 75 cu. ft. working load is done in 

5 to 10 minutes without danger of over-blending. 

The application of pk twin shell dry blenders to your processes can 

assure precision-blending—efftectively, quickly and at lower cost. It will 

pay you to ask pk for blending tests on your materials and for engineering 
assistance at the initial planning stage, at no obligation or cost. Since 

pk also makes double-cone and ribbon blenders, an unbiased analysis of your 
blending methods is assured. Or, write for factual literature—Catalog No. 12 


the Pafterson-Kelley Co., inc. 


190 Lackawanna Ave., East Stroudsburg, Penn. @ vv 
10) Perk Avenve, New York 17 © Reilway Exchange Building, Chicoge 4 * 1700 Wolnut Street, Philedelphie 3 * 9%6-A Huntington Avenve, Boston 16 © ond other principal cities 
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Pellets Produee Pi 


SPROUT-WALDRON’S 


CONTINUOUS 
PELLETER 





———+» for processing 
——¥p densifying 
—+»> handling or 
———} up-grading 
many materials 





By forming a hard “shell” around materials, and vastly reducing the surface 
area, pelleting benefits mamy materials. It helps to retain the original 
analysis of the materials, reduces dusting, facilitates handling, shipping and 
storage, and enhances the eye-appeal of the product. Here are only a few 

of the materials that are being pelleted: ammonium chloride, insecticide dusts, 
clay, citrus meal for use as a carrying agent for antibiotics, fertilizer and 
granular hygroscopic products. 


With this new continuous S/W pelleter, the process can now be accomplished 
in tremendous volumes, and at reasonable investment and operating costs. 
For example, pellets 3/16” in diameter and }” long can be produced 

with some materials at capacities of ten tons or more per hour, with only 

75 h.p. The same machine produces smaller or larrer pelle:s—even 

1” cubes—in many shapes. 


Perhaps you have some material that can be pelleted, at increased profit 
for you. Sprout-Waldron has vast experience in adaptioneering pelleters for 
many uses in the processing and other fields. Get full details! Write to 
Sprout- Waldron & Co., Inc., 15 Logan Street, Muncy, Pennsylvania. 


SPROUT-WALDRON 
MUN C¢C Ye PENNSYLVANIA , 








MODERN EQUIPMENT FOR: Size Reduction * Mixing and Blending * Bulk Materials Handling * Product Classification * Pelleting & Cubing 
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WILLSON 


Interchangeable Respirator 


First truly interchangeable respirator. 
Requires no additional parts or accessories fo use any 
one of the cartridges, filters, or combinations shown. 


For Or Va 
(oua308) 


For Dusts and Organic Vapors 
(B12308) 


For Paint Spray 


For Acid Gases 


For Organic Vapors and Acid Gases 


For Dusts and Mists cag io- "% 
— ad Beryitive meee For Metal 
dusts, \ coy fumes. For Ammonia 
Fumes Mists 
(BM2149) 
These Respirators are individually 
packed in sealed, transparent plastic 
bags enclosed in a sturdy metal-edge 
box. 
Write for the new bulletin fully 
describing these new Willson Respi- 
rators. Standardization on the new 
‘Willson No. 800 Interchangeable Res- 
pirator can greatly simplify your res- 
piratory protective inventory. 
See your Willson Distributor or write for Catalog * WILLSON PRODUCTS, INC., 106 THORN STREET, READING, PA. 


498 September 1953—CuemicaL ENGINEERING 





How much — 
can a 
chemical enéineer 
ask from 


“9 
i @ Dame 


WN 


A YORK-FLAKICE 


AUTOMATIC ICEMAKER 
MEETS EXACTING DEMANDS WITH... 


Ice SO ECONOMICAL . . . chemical companies can enjoy savings 
up to 80%! 

Ice SO PURE . . . it doesn’t unbalance precise chemical blends. 
Ice SO FRAGILE . . . it prevents damage to delicate mixing 
machinery and chemical equipment. 

Ice SO COLD ... it provides one-third more refrigeration for 
chemical processes than crushed block ice! 

Ice SO AMPLE . . . a single machine can produce more than a 
ton an hour! 





MODEL AP-1909 
Unusual! applications of York Ice Makers in the chemical field and other 
industries demonstrate York's creative engineering. The York District Office 
nearest you will gladly show you case histories pertinent to your needs — 
whether they be for 300 Ibs. to 30 tons of ice per day. Or write 
directly to York Corporation, York, Pa., for information, 


YORK REFRIGERATION AND AIR CONDITIONING 
HEADQUARTERS FOR MECHANICAL COOLING SINCE 1885 
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Corrosion 


resistant 


cold 


headed 
products 


Monel 
Copper and Copper 
Send drawing— advise 


tekctell 


ESTABLISHED 1850 


JOHN HASSALL INC. 


P.O. Box 2164, Westbury, N. Y. 





Install the pumps that can really “take :t.” 
Save on over-all operating and mainte- 
nance costs. Here’s why Shriver Diaphragm 
Pumps last longer — 


e@ No contact between fluid handled and 
mechanical parts of pump. 


@ No packings, hence no leakage. 
@ Easy to inspect and clean. 
@ Minimum maintenance cost. 


@ Parts contacting fluid made of any metal, 
rubber or synthetic resin lined. 


@ Ample pressure; wide capacity range. 


Bulletin 137 tells the story. Write. 





Details of one fluid end: working 
mechanism completely separated by 
rubber diaphragms from the fluid 
handled. 


T. SHRIVER & CO., Inc. 


AA 
\ 


802 Hamilton St. 


Harrison, N. J. 





“The 
| FREE CATALOG 


+ THE COWLES COMPANY, INC. 
112 Trackside, Cayuga, N. Y. 


| Please send me your latest Cowles 
Dissolver Catalog 





read these 


LACUS 


Gro BAFFLES NEEDED 


The Cowles Dissolver mixes your 
batch thoroughly without using 
baffles—thanks to its high speed 
and the speed differential between 
the rotary motion of the batch 
and the impeller. 


SOME VORTEX DESIRABLE 
Don’t be afraid of vortex! Some 

_ vortex is desirable because it pro- 
vides a means for checking the 
impeller feed in the Cowles high 
speed centrifugal action. 


NO PLUGGED-UP HOLES 

The Cowles Dissolver has no slots 
or holes that can become plugged 
up with large chunks or balls. This 
makes cleaning faster, easier. 

It dissolves and disperses 2 to 20 
times faster in the same space 
ordinary mixers require. Saves 
time, saves labor—improves both 
your product and yield per batch. 


Then Choose 


THE 


Cowka 


DISSOLVER 


INCORPORATED 





NAME. 





COMPANY. 





STREET. 





CITY @ STATE. 
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WHERE TO BUY 


Featuring additional Equipment Materials, Supplies and 
Service for the Process Industries 




















N EW uses are constantly being found 
for Gilsonite. You are invited to investi- 
gate the characteristics of this unique 
resin. 


BARBER 


JLSONITE; 


REG. U. S. PAT. OFF. 








MAGA warren: cn. ieeiillllsaalanat deat 


rms ruzow 18 naive 1x von sisi, His | A AVMRRE! —-AMERICAN OILSONITE COMPANY 
main duty is to travel the country.— and world “oad : 
— penetrating the plants, laboratories and man- WE INVITE YOUR INQUIRIES FOR Say cea pree meney Wrmarene te Boi 
agement councils . . . reporting back to you Ammonium Sulphate * Benzol * Toluol ' 
every significant innovation in technology, sell- at ° seve Sens? Lewes ‘de 
ing tactics, management strategy. He functions Still Residue, 

as your all-seeing, all-hearing, all-reporting ALAN WOOD STEEL COMPANY 


business communications system. Coke and Chemicals Division 
+ Conshohocken, Penna. 














THE MAN WE MEAN 1S A Composite of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a ACI ) TAN K LI NINGS 
vast business news job. It’s the result of many 
SERVICE IN THE FIELD 
ified f diversified and ialized 
ea ee OR IN OUR PLANT 


talents. 
®@ 6. & Goodrich Rubber 
WEIGHT 





AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- THE iS 
zine — the advertising pages. It’s been said that ’ 

in a business publication the editorial pages MERRICK F EEDOWEIGHT 
tell “how they do it” ~ “they” being all the 
industry's front line of innovators and improv- MERRICK SCALE MFG. CO. 
ere—and the advertising pages tell “with what.” 171 SUMMER ST.. PASSAIC. N. J 


Each issue unfolds an industrial exposition be- S Lone & Abbotistord Avenue, Phil. 29, Pa. 
fore you — giving a ready panorama of up-t-- 


date tools, materials, equipment. New Advertisements CHEMSTEEL CONSTRUCTION 


received by September 2nd will appear in the COMPANY. IN{ 
SUCH A “MAN” 18 ON YOUR PAYROLL. Be sure to October issue, subject to space limitations. 501 Chemsteel Bidg., Walnut St.. Pittsburgh 32. Pa 


“listen” regularly and carefully to the practica! Address copy to the 
business information he gathers. Classified Advertsing Division Send data on Engineering & Construction facilities for 
ACID-ALKALI-PROOF CONSTRUCTION 


Chemical Engineering 
of processing & storage tonks & flooring. 











330 West and St, New York 36, N. Y. 
eet enna 


2} RIBBON -BLENDER 











z 


| STH EEEEE OEE 


= t af Sal et ey 
. | P 


CANNY 0b 6 c:kintenersies vinasace teas 


' t CORRES ccc cncccctctsocscsséccccccces @ 
wi THE CLEVELAND MIXER CO. 
W p [| ATIONS WRITE TO 3234 West 33rd Street Vonar tonite TON shone: aa 
. Cleveland 9, Ohio Srescaseseseasesssssses 
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PROFESSIONAL SERVICES 


PATENTS 
REPORTS 
TESTING 


PLANT DESIGNS 
INVESTIGATIONS 
GENERAL CONSULTING 








RESEARCH 
MANAGEMENT 
TRANSLATIONS 
CHEMICAL AND BACTERIOLOGICAL ANALYSIS 














R. S. ARIES & ASSOCIATES 
Chemical Engineers & Economists 


ee © Market 
pane EL Fg 
OW Vlomctae of Hee Presson a Potten 


New Ptgees 
400 Madison Ave. 1430 York 17, N. Y. 


HALE AND KULLGREN, INC. 


Spectalicts in Processes and Plants for Rubber 
ond Plastics 


A Comotete Mastueering Service 
teas ere oes ero 





613 7. Tallmadge Ave. Akron 16, Ohio 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemigal, Process, and Industrial Plants 
Investigations—R. 


Augusta, Ga, Atlanta, Ga. Anniston, Ale 








W. L. BADGER 


309 South State Street Anp Arbor, Mich. 
CONSULTING CHEMICAL BNGINBER 


KNOWLES ASSOCIATES 


New York 6, New York 


Powling Green 9-3466 


PILOT ENGINEERING COMPANY ~ 


& DEVELOPMENT 
i idea through pilot plant 
ve Process —Rqulpment—Complete plants 
PRODUCTI 
Supervision—Trouble sheeting 
Inprovements—By-produst recovery 
P. ©. Box 1471 Baltimore &, Md. HOpkins 1-904! 














J. PAUL BISHOP AND ASSOCIATES 
Consulting mo 
Specializing in: sacamesd 
of 


sed eae nt el es 


Plants 
Champaign Tilinots 


KOHN & PECHENICK 








SANDERSON & PORTER 


Engineers and 
Constructors 


New York . Chicago e Sen Frenttsco 











CARL DEMRICK 


' Technical Translations 
Send for Circular 


58 Go. Broadway Yonkers, N, Y. 


THE KULJIAN CORPORATION 


Consultants © Engineers © Constructors 
Chemical ¢ Industrial « Process 


1200 N. Broad St, Phils. 21, Pa. 
Offices Throughout the World 





J. E. SIRRINE COMPANY 


Engineers 











RICHARD F. ENNIS, JR. 


Consulting Chemical Engineer 
Mretnering ent Yennomle Ste 





Lincoln-Liherty Bldg. Philadelphia 7, Pa. 


CHAS T. MAIN, INC. 





MARCUS SITTENFIELD 


Consulting Chemical Engineer 
Fisnts - DESIGN - Equipment 
- - Technical 
Economic SURVEYS " 
Registered Professional Engineer 
1411 Walnut St. Philadelphia 2, Ps. 








EVANS 
RESEARCH AND DEVELOPMENT 
CORPORATION 
Organic and Inorganic Chemistry 


Processes—Products 
250 Bast 48rd 9. Now York 17, N. ¥. 


C. L. MANTEL 


Consulting Chemical Engineer 


Process Research and Engineering 
Development 


457 Washington Street New York 13, N. Y. 


FOSTER D. SNELL, INC. 
Laboratory & Pilot Plent Projects 
one lh ge 


and Organic \. 
Complete Line of Spray Dryers 
Inquiries Invited 


Engineering Services 
29 West 15th St. lew York 11, M Y. 
Phone WA-4-8800 








FRASER-BRACE 
ENGINEERING CO., INC. 


IN 
Design Buginecrs & Constructors 


Electric 
eee Ties rans 
Process Industries 


Ral Facilities 
10 Bast 40th t., New York 16, N. ¥. Lex 2-5570 








JAMES P. O’DONNELL 


Engineer 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 


Ca Se Supervision 
“Up 
89 Broadway, New York 6 








THE J. G. WHITE 
ENGINEERING CORPORATION 
Design - Construction - Reports - Appraisals 
80 Broad Street, New York 4 











B x 
reason of special training, wide experience and tested ability, coupled with professional integrity, the 
aan engineer brings to his client detached engineering and economic advice that rise above local 


limitetions and encompasses 


the availabil: 
an expert. His services, which do not 


of all modern developments in the fields where he practices as 
‘ace but supplement and broaden those of regularly employed 


persongel, are justified on the ground that he saves his client more than he cost him.” 
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industrial Fields in North- 
States. Excellent nity 
iving 


Chgaien} Bacmmocring 
830 W. 42 St., New York 36, N. Y. 














REPLIBS (Bow No.): Address office nearest you 
NEW YORK: 330 W. 42nd 8t. (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
S4N FRANCISCO: 68 Post 8t. (4) 





POSITIONS VACANT 


WANTED: GRADUATE Engineers, ieahs 

chemical, for both Consulting and Field Sales 
Work. For Sales, should have 3 or more years 
successful For Consulting, young men 
preferred so that our business can be taught to 
them and they can move up in years to come, 
Write P-7876, Chemical Bngineering. 


A WELL established Sngineering & Manufac- 
turing Company in Colorado has a vacancy for 

a m Engineer, capable of supervising a 
group of Engineers and Draftsmen. At least 16 
ergy required in the desi of 
etallurgical, Chemical and Industrial plants. 
Submit complete record of Education, Previous 
and References, P-8794, Chemi- 











LARGE NATIONALLY-known Company con- 

templates entering Adhesive business now 
and desires contact with well-qualified indi- 
vidual who understands formulations and proc- 
esees of manufacturing Adhesives for general 
and specific Industrial purposes. Here is an op- 
portunity to be “in” on the start of something 
that could to sizable proportions. Terms 
open. Middle west location. Address reply to 
P-8366, Chemical Engineering. 





SELLING OPPORTUNITIES OFFERED 





SALES REPRESENTATIVE wanted—Liquid 

type Phenolic and Urea Resins. (Solid Phen- 
olics alse available but temporarily have full 
schedule). Will make commission or other suit- 
o> Sag a asparg RW-8470, Chemical: Engi- 





SALES BENGINEER—Old established Instru- 
ment Com 

4 

cordin 


General Sales Manager 


HEAVY PROCESS INDUSTRY 


NATIONALLY KNOWN west- 

ern firm selling heavy process 
equipment directly to mining, 
chemical, and related industrial 
companies, has a need for a quali- 
fied General Sales Manager to as- 
sume total responsibility for all for- 
eign and domestic sales. Duties 
will include direction of product 
specialists, sales order group, sales 
promotion and advertising mana- 
ger, and field and export sales 
engineers. 

Compensation: Substantial sal- 
ary and bonus based on perform- 
ance and profit. Engineering 
education desirable but not essen- 
tial. Background of success in ad- 
ministration of sales of heavy 
equipment to process industries re- 
quired. Our organization knows of 
this opening. 

Write, giving resume of indus- 
trial experience and personal his- 


tory. 
P.8629, Engineering 
68 Post St., San Francisco 4, Calif. 








MECHANICAL ENGINEER 
known Consulting Enciocsrine Firm ot- 
ity aM 


Nationally 

fers an aad mi lcal En- 
pincer. tp op 86 in in the H yh oe 
ng, and Air Conditioning Section of teal 
Department, tn ork 

oo ae facilities, etc. Prefer graduate ME, age 
35-45, Midwest. 


P- Chemical Engineering 
520 Wr wichions Ave., Chicago 11, Il. 








WANTED 
ASSISTANT CHIEF ENGINEER 


Graduate Mechanical, Chemical or Civil 
Engineer for complete charge under Chief 
Engineer of 3500 KVA diesel generating 
plant; all shops; foundry; mobile equip- 
ment including loading, marine, railway; 
construction; maintenance of all types 





equipment at property. Must have natural 
ical ability, be good organizer with 





EMPLOYMENT SERVICES 


SALARIBD POSITIONS $3,500 to $85,000. We 
offer the original personal employment serv- 
ice (established 43 years). Procedure of highest 
ethical standards is individualized to your per- 
sonal requirements. Identity covered, present 
position protected. Ask for particulars. R. W. 
Bixby, Ine., 262 Dun Bldg., Buffalo 2, N. Y. 








SALARIED PERSONNEL, $3,000-$26,000. Th 
confidential service, catablished 1927, ie 


to needs of h grade men who seek 


excellent practical and supervisory experi- 
ence, Also construction experience. 


Age limits 33-45. Three year contract 
with 3 months’ paid vacation at comple- 
tion contract and two 1-week Iccal leaves 
after first year. Furnished house and par- 
tial utilities supplied free. Free transpor- 
tation self and family. Free hospital and 
medical, Free elementary schooling. Non- 
contributory pension plan. Report single 
status six months. Require complete rec- 
ord and references. Photograph cptional. 
Location — Mediterranean. Large Copper 
Mine, Salary open. é 


P-8875, CHEMICAL ENGINEERING 
1111 Wilshire Bivd., Los Angeles 17, Calif. 


SEARCHLIGHT SECTION 


CHEMICAL 


LOOK AHEAD... 


These are permanent positions 
in the modern research labora- 
tories in Summit, New Jersey, a 
pleasant residential community 

within 30 minutes of metropoli- 
tan New York City. Salaries will 
be based on training and expe- 
rience. 


submit complete resume, in- 


Please 
cluding salary desired, to Mr. S. B. 
ar- 


Interviews will be 


McFarlane. 
ranged for qualified applicants. 


CORP. OF AMERICA 


| SUMMIT, NEW JERSEY 




















Cliities, etc. Good background In admin 
design required. Prefer graduate ME, age 


f 
: P-87 
-8719, Chemical 
520 N. Michigan eel eee ie mi. 














CHEMICAL ENGINEERS 
Interview ct your convenience. 


write, or wire 
GLABYS HUNTING (Consultant) 


DRAKE PERSONNEL, INC. 
Madison St. (Bones 2, i. 


Call, 


7 Ww. 




















CHEMICAL ENGINEER 





P-8109, Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 








RESEARCH OPPORTUNITIES 


To men ready to spread their wings, here's 


opportunity. We want men with a creative 


apereces to research and development, 
a 


ility to carry through projects and stim- 
ulate co-workers. 


Rocket Chemists & Bainoese~ahysien) 
chemists, organic chemists and chemical 


engineers for rocket research and devel- 
opment. Require degree plus two years 
experience in internal listics, process 
development or research. 


Techno-economist—Chemical or me- 
chanical engineer with 2 or 3 years proc- 
ess experience to make economic studies 
of research projects pro un- 
derway. Serves research departments 
for metals, ammunition, explosives and 
new products, 


Location 26 miles from St. Louis gives ad- 
vantages of both small town and city liv- 
ng. 


Expanding diversified suneees provides 
opportunity for advance to fields, 
Insurance and retirement plans provided. 
Zend detailed resume o, ae and ex- 


perience, include salary history, 
Employment Manager 
OLIN INDUSTRIES, INC. 
Explosives Division 
East Alton, Ill, 











SEARCHLIGHT SECTION 


ue feet trom 1 preceding pose) 
POSITIONS WANTED” 
EXECUTIVE | POSITION in Pood or Chemical 
Processing field. Broad mee in Sales 
nagueneet, new 22 engl sa oe ged 


n- 
jon. cord: PW-8e87, rn En- 





FOR $ ALE DEPENDABLE PROCESS EQUIPMENT | 
All items In Stock . . . Ready for Your 
H Kil Vul Iron Work ry Inspection And Immediate Delivery 
dia. x 80’ long. Feed Hood, Combus- Powder mits 30 te 2000, = 
tion Chamber, Oi] Burner and Con- Buflovak Dbl. Oru m atmosphere ‘Dryer 42x100 
trols, and other auxiliaries. Variable Om. peehens-¢ seamed 
speed drive. 


Ball Mill—Hardinge Conical 10° x 48”, 
2200/4400 V 400 HP Motor. Reverse 
Loop Classifier. Blower and Sepa- 


trator. Vent Dust Collector. 
a eroert be tint ” Deoben ability tor 
handling mon ting. department aatice Sample Mill—Includes Allis Chalmers 


Dern ne conmtruction. ‘position w re ex- Type R 222 Crusher: Aerovibe Screen, 
process engineering ability, diversified Bucket Elevators, Chutes, etc. 


ona Pracictal experience are requisites. PW- 
8792, Che Chemical | Engineeri ng. 
ENG’R SALES Petroleum Baer. “Bap. Thickeners—Dorr, Type A with Steel 
Refinery & Chemical Plant eo & T Design. Tanks, (3) 26’x 10’, (1) 24°10’, (1) 
12’ x 8". 


9 mos. —— Saw with sales force of National 
Descriptive list of other Chemical & Met- 


Eng’ rg. esires more active saies 
Fespossttaiity. Sercne sales & admin. ability. 

allurgical equipment furnished upon 
request. 


THE VULCAN DETINNING CO. | | Explosion Proof and. 


cal Engineering. 
‘e 29, seeks tion 
SEWAREN, NEW JERSEY Totally Enclose 


CHEMICAL ane nes. 
in ind isorder 
and speech about 30% 
usiness. PW-8798, » Chemical BE neering. oe hipee 
CHEMICAL ENGINEER—3 oars industrial NEW AND REBUILT 


Desires indust 
In stock, at all times, in sizes from 


. Youth, tact. and umeeleaes 
major assets. Pw- “$807, Chemical Engineering. 

Y% HP to 150 HP. All voltages. 
Squirrel Cage, Slip Ring, Geared Motors 


CHEMICAL E ENGR. BSChE (1949), B.8. Busi- 
ness Admin. (1952- eat el mag yg hag 3. 
DC & AC. 
We also carry a large & diversified 


now employed (since 4 
zed midwest chemical co. 
linder. Cylind be used indus ; of opens Ore eet 6 ine 

cylinder. Cylinder can used as in - 
trial tank. Shielded arc welded, x-rayed proof types of motors. 

joints, eat numbers may be obtain 

upon request. Your inquiries will receive our 
immediate attention. 


“EMPIRE ELECTRIC CO., INC. 
5204 Ist Ave. Bklyn, 32, N. Y. 
HYacinth 2-5555 








~ ASST. LABORATORY Technician: Girl— 
High school graduate ‘63, age 18—Desirous of 
New York metropolitan position. PW-8692, 
Chemical Engineering. 
CHEMICAL ENGINEER, 32, BSChE, AIChZ, 

regist P&—Eleven years supervisory ex- 
perience in project engineering, process and 
equipment design, plant startup, operation and 
maintenance of organic how a oe ae 
plants. Broad back 


agitation 
pongette Horiz. Continuous Filter 

Tanks «i 2000 gal. agitation avail. 
Boilers 2 h.p. ~ Oe ‘Git or Gas ue Pee 
wad Pulverizer Rah 





cf elie 
ifter size 81, soreen 40° x 120” 


id 5, 40 trays 
Portable Electric Liquid id Mixers 1/8 te 3 hp. 


We Buy and ' 
* ‘Bell cay, Wt om 














1051-59 WEST 35™ STREET 
CHICAGO 8, ILLINOIS 








ELECTRIC MOTORS 


andicap does not pre- 
rent gong. © car most normal actiivties. 
ing.) 1947 Faeet t wahe State Col- 

co second quarter of class. 








FOR SALE 


304 Stainless Steel Cylinder 


eg eg 13’ height, 16’ 3-%” diameter, 
0.D. 


early in Sept. PW-8826, Chemical Engineering. » %” wall thickness; 24” manhole with 


PLANT FOR SALE 


%” “flange located 2’ 1-%” from end of 


























FOR SALE 
wi 
1 No. 10 Vapofter gas generator complete with tank Corrosion Resistant 


1 Stu wiv ertinel Rook Menery Mill, New 36 In. 
2 Seurevant Horizontal Rock Emery Mill. 4% In. Polyethylene Lined Drums, 


Extra set stone new. 





BO-7883, Chemical Engineering 
830 W. 42 St., New York 36, N. Y, 








CUSTOM REFINING 


FACILITIES ... 
AVAILABLE 


WANTED 


CHEMICAL & 


fable Dean wore CO., Inc 


nville 2-7360 


1 Sturtevant Vertical Rook Emery one 24 In, 

1 Sturtevant Rotary Fine Crusher Ni yi 

1 Sturtevant Hammer Mill No. 0, Type ©. 

2 Chicago Pneumatic Air Compressors, ‘Bimplate 
Valve. Size 9 x 8 NSB with 25 HP. motor 440V 
60 % ewitches and air receiver. 

2 Ww. Tyler Hummer units No, a Type V 
16- 136v Cotl Nos, 16450, Used i 

Wi Grade Gham tnt Gon Gr trace OF tos titlenten: 

2 4 ft. x 10 ft. 2 deck suspended vibrating screens, 

1 No. 1 Raymond Mill with double Whizzer Sep- 
arator, 

t Fear mog Ra d ~~ ge Separator 10 or 12 ft with 

1 Hardinge Conical Ball Mill. 

FS-8608, Chemical Engineering 
520 N. Michigan Ave., Chicago 11, Tl. 


Globe Valves; Pumps and 
Pipe, yy" » ge 1%" ” All 
Made of Polyethylene. 


And Acid Drums For All 
s 


EDWARDS STEEL DRUM. 
350 Rider Ave Bronx 51, N. Y. 
Wadsworth 7-9660—Mott Haven 9-4870 




















READY TO BUY 
Dyes - Chemicals - sonsemip ot Waxes 
Plasticizers - Solvents - Colors 
By-Products - Wastes - Equipment 
CHEMICAL SERVICE CORP. 
80-04 Beaver St. New York &, WN. Y. 











LIQUIDATING PILOT PLANT 
located in Oregon 


Extraction and solvent recovery equipment in- 
cludes one steel bubble cap fractionating 
column 48” dia. 30 plate (640 G.P.H 99.5% 
@cetone from 50% feed), condensers, reboiler, 
explosion proof motor-driven pumps, Fischer 
Porter Rotometers, foxboro instrumentation, 
valves, gauges, piping, traps, strainers, tanks. 


For complete list and specifications write 


Western Pine Association 
7733 S$. £. 13th Ave. Portiand 2, Oregon 


DEARRATOR | TANKS 
Fy Fg Big An og oy are ip 56”, tate 
4 pressure and vacuum, price $ . F.0.8. 
: BR 2207 
GEORGE R. MARVIN COMPANY 
1601 Taylor Way Tacoma, Washington 














SWENSON WALKER CRYSTALLIZERS 


Six Sections. In three units each 20 feet 
long. Good condition with gear drive. 
Price $500.00 per section. 

BOOTY’ _RESINEERS, ane. 


112 Jefferson S$ ‘ark, Ohio 
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SEARCHLIGHT SECTION 





36 YEARS 


YOU CUT OF CHEMICAL HISTORY 
INITIAL COSTS...) === 


pee A industries have exhibited a rate of 
especially 
when you deal with a 
long established company 
(AAA-1 RATED) 


average rate of port of about 9% ‘per 
har giee —— 3% per year for al! 


From sr files of Chemical Engineering 


“CONSOLIDATED” 
SERVING THIS INDUSTRY SINCE 1917 





DRY POWDER MIXERS ROTARY KILNS & DRYERS 


gm jac., horiz., Ribbon Mixer. { 1—?7’x60’ grrr met by Struthers 
1—Sturtevant 20003 Ro canny suoee gear reducer, 
S00 Ro! B with m4 wt ate firing hood, 
tch; 1—Ransome | -_ seal ring, with Vanderwerp-Manitowoc 

Readco n bhes 700#; 2—- pe pw ee in excellent condition 


and 400#; 1—S.S. Rotary, a eceee for quick action. 
76's 25‘; 1—8’ x15" Allis Chalmers; 
Rotary Kilns. 

an 7’x120’; 2—Vulcan 8’x120’. 


PEBBLE MILLS—L 1—6'6" LD. x 12’ Rotary Nodulizer, %" 
wry i th 10 H.P, motor MED SEND US YOUR LIST TODAY! shell, Timken roller bearing rolls, gear 
5’ x 4’ 235 y reducer and motor drive. 


—6" x 
\—Abbe, 125, #00 25 gol. 




















FILTER EQUIPMENT 


1—#12 ie: Filter for 72 monel Py 
. 23 cu lvs. . c.c, 
> Bee Plate & 





nk Bolt Hote-Louvre Dryers; #207-10 
aT slo. #310- 
2—6'x50’ Louisville , Steam Tube, 
1—5’x33’ Rotary Vacuum Dryer, jacketed 
Shell; 1—20’x8’, jacketed, with dust 
collector and condenser, 


PULVERIZERS 


1—Williams 5-roll, high side. 

3—Mikro Pulverizers, 251, 4TH. 

1—6"x15" Sturtevant Jaw Crusher, to 42". 

eps oR Sturtevant Crushing Rolls, 
anced type. 


po manoen Screen Mills, #0A with 
Monel hammers, also 00. 


P; 

1—American Disc Filter 6’ dia., 2 disc, 106 
sq. ft. filtering area, with auxiliaries. 

1—Shriver, iron, Steam heated, 30x30", 
20 chambers, 1” 

a Oliver Lead-Wood Vacuum Filter 


Resisting. 
3—Oliver Vacuum Filters, incl. 8x112’, 
116x114’, 11°6”x18". 
—s 24"x . gf P 6 F Filter Press with 


1—Star 20 disc Bronze Chrome plated Fil- 
ter. 


JACKETED KETTLES 


1—Patterson Fdry. 500 a steel, jacketed, 
closed, agitated Kettle, ‘ 

36—S/S Jacketed Soliant: up to 1000 gal., 
some agitated 





HIGH SPEED MILLS 


4—J. H. Da ee B it~ 8/8 Vert. & Horiz. and closed 
14” x 36" 2 roll torage Tanks, up to 2000 gal. 


a 
Mills, with all roller Pe C.1. 80, 100, 150, 350, 600 gal. 
pee ont ve, : oo drys > 7—Steel, agitated, 350, 500, 700, 800. 

‘coo rolls —— —Tyler Hummer 4’x10’ eck, 3—9500 gal., welded, agitated, open. 
silent chain drive. a and generator set. 90-~Aleminun and. Ge per, 30 gal. to 600 


" two oo" 5”, Tyler Hummer, 
, with Generator Set for both. gal., some agitat 














MISCELLANEOUS 


oo csoen, Super Duo and Duo Oil Ex- 
ers, 
1— ea 110 gal. 8.8. Vacuum Mixer, 
1. sigma blades, M.D. 
eted, dbl. 


Seq! ines. 
& J vig 2 cutters; 1—#2; 1—#1, 
18 H.P. 1—Anti-friction bearings, 


3 HP. 
horiz. 13,500 gal. welded 


2—Stainless 
Tanks, aqg'tated. 

3—Anco 4’x9’ Chilling Rolls. 

2—Buflovak 6’ da. Vacuum Crystallizers; 
1—6’ dia, Atmospheric, jacketed. 

2—Dorr two-stace Class'‘fiers, each with 
two rakes, total length 27’, gear re- 
ducer and motor. 

1—Davenport #3A Dewaterer. 


Te sclectro, le deck. 
ae ter Selectro, = deck—rebuilt. 
1—18"x5‘ Selectro rebui 
1— eo Ro Ball Size i. dbl deck, 40x 


1—Rotex, sgl. deck, 20x48”. 
EVAPORATORS 
en Effect, ae type, 


7 . HS.: excel- 
lent condition; still po ol, 
3—Mojonnier 8/8 Vac. Pans, 3’, 4’, 6’, 6’. 





DOUBLE DRUM DRYERS 


1—42” x 120” Buflovak Atmospheric, 
$/S Conveyors, Elevator & Hood. 


4—Buflovak Atmospheric—S’' x 12’, 
32” x 90", 32” x 72”. 





1—400 gal. nickel jacketed, closed, with 
condenser and pump. 





BARGAIN PRICES 


4—Devine #28 Vacuum Shelf Dryers, 
each 20 shelves 59” x 78”, surface 
condensers and vacuum pumps. 

1—Tothurst 48 steel basket Centrifu- 
gal, susp. type, bottom discharge. 

+—Tyeyes Tube Mills, 
5‘ x 22’, 5’ x 20’, 


x 186", 4 x 
each 


Still installed in lant perated 
with ail lad in one 4 rt wg . 











@ @ ONLY A PARTIAL LIST. TELL US WHAT YOU NEED @ @ 


CONSOLIDATED PRODUCTS CO., INC. 


EQUIPMENT, N.Y 


BArclay 7-0600, Cable Address 


2015 PARK ROW BLDG., NEW YORK 38,N. Y., 
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THE NATION'S 


Exciusive Specialists in Rebuilding 


BLOWERS - FANS - EXHAUSTERS 


yneagpces $e Ecce mnie me in the world” of blowers, 
, and exhausters—both new and rebuilt. Our 27 
years’ experience and factory-trained men assure 


of the best in air-moving equipment. A partial! 
listing is shown . . . write for our detailed list. 


ROTARY-POSITIVE BLOWERS CENTRIFUGAL FANS 
Wheel 
Diam. 


tail 

e & 
SSSUSSSSSoHE “SR RSRShetEtET 
x | F 
F 

By 








” Stata 


Prt > Se 
Sous ® 





SEsSety 








x 








ns 
S 
z 
: 
“5 
£ 
a 


. 


pees 
sSeueeeBBSBSercFas8t 


S-eee nema geesreemennneottns 


eee 
ae a 
Fears 


| 


STEEL PLATE EXHAUSTERS 


as SIZE 
Des, 2 
8s 
SP 
Des. 2 


MAKE 
American 
Sturtevan 


: 
5 
: 


Seong 
: 


sor “esol 





SSivarstebh 
volgen Va Lge 
SISISSRSERATASSESSSE 
a a ie 
sasnentsereceenssernyy 


110 others in stock. 
Save 30% to 50% on Air Moving Equipment 
© HEATING @ AERATION 
° Aik CONDITIONING ° GAS Fy Ole BURNERS 
e 
©® VACUUM SERVICE ® BLOWING 
®@ PNEUMATIC CONVEYING 





eri a 
a 
g ve 
as 
a 


ae 








CENTRIFUGAL PUMPS—C.l., Stainless, 
Rubber, with Motors. 

JAW CRUSHERS—81x14¥2, Sx15, 11x26. 

BLOWERS-EXHAUSTERS—To 60,000 C.F.M. 


MILLS, HARDINGE—Conical, 6’x22’/Ball, 
7'x36" Pebble, with Motors. 

MILLS, HAMMER—Wms. LG 1, Reg. #1, 
GA 30, Jeffrey 24x36 B-2 w/motors. 

SCREENS—Tyler Hummer 3x5, Single é 
triple. Robbins 3-deck 4x12. 


SPENCER BLOWERS—475 cim 32 oz. 1300 
cim 16 oz. with motors (unused). 

ROTARY KILNS— 54’'x21’, 6’x80’, 13°9'’x 
300’, 9’x230’. 

BOILER—200 H.P. 150 P.S.J. Economic with 
Stoker. 


LAWLER COMPANY 


Durham Avenue Metuchen, N. J. 
Metuchen 6-0245 











STORAGE TANKS 


—Prompt Shipment— 


LINED TANKS — USED — 3000 
lon capacity. Welded construction— 
ly insulated. Equipped with man- 

h . Buitable for milk, food products, 
lily white chemicals, solvents and fine 
lacquers. 

VARNISH TANKS—USHD—i4” diameter 
x 14'6” high (or long) %” Steel — 
Welded construction — 1700 gallons. 

MISCELLANEOUS TANKS—Various sizes 
and types, 


ERMAN-HOWELL DIVISION 
LURIA STEEL & TRADING 
CORP. 


332 South Michigan Ave. 


Chicago 4, Ill. 
Telephone: Wabash 2-0250 








RENTAL OR SALE 
BOILERS 


DIESEL ENGINES — STEAM TURBINE 


GENERATORS 


DEAN G TRICKLER & ASSOCIATES 








BS Ss 


Leading Makes 
' * 


IMMEDIATE 
DEXIVERY 
x 


Hee ae eae 


Run BRSeSSacsccww~e saen 





bgezease 








Ca 
WM. W. MEYER & SONS, INC. 
13 ELMWOOD AVE KOKIE Hit 


KEyst 





FOR SALE 
AT A TREMENDOUS SAVING 


NEW MODERN INCINERATOR 


Morris & Boulger incinerator designed to 
burn 24 tons per 24-hr. period, oil fired 
with Diesel driven blower. All packed 
in boxes for erection. Price and detailed 
information on request. 


DALTON SUPPLY CO. 
719-16th Ave. Belmar, WN. J. 
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SEARCHLIGHT SECTION 


FOR SALE—WE OWN IT OR CONTROL IT! 


COLUMNS—STILLS 5 Vertical Jacketed Pressure Tanks— 


Steel—30# steam jacket—6 mm. vac- 
2 St. St. Packed Columns, 8” x 26” H JUST PURCHASED uum internally. 


and 24” and 6’8” H. 1—Stainiess Steel Vertical Tank with nee a . ri Ms Pia = ory 
2 Aluminum Bubble Cap Columns, 36” = dished tor. IPE TOT sae” so We tonne 498 ead 
dia, x 45 plate, 3—Stainless $ fest’ Golomns or Extrac- Vv W. Stee! 
oe tion Towers, 5’ dia. x 50’ high, bef- 15,000 gal. Vertical Welded Stee 

1 Aluminum Bubble Cap. Column, 17 pla Closed Fermenting Tanks, 80 Ibs. WP.. 


fle plate 
dia. x 18 plate. an T31 10". St. Filters, SD-12- turbine agitator with 40 HP motor; 970 
1 Aluminum Perforated Plate Column. PEP Steel shell and tube heat lin. ft. 3° pipe coil. Excellent condition. 


28” dia. x 36” plate. guchengere ae = 70 s Cm ot. ‘ 
1 Cooper Column with 18—30” dia. per- iD hale, stette Te ant Bala ees 


forated plates and 10—24” dia. bubble I ng Ag 4 ON aJEM Universal STAINLESS STEEL TANKS 

cap plates. Mixer, Jacketed, vacuum cover; 50 IN STOCK 

3 is war Adtocloves 347 ‘Stelal 

— ainiess 
eel, 7002 int. WP; jacketed 50% 260 gal. Vacuum, T304, 3 1", 


Vertical, 3/16" 1,200, 180 & 15 gal. 
st pitin, ssintous Steel; 15 Ho 7 gal ior. T304—NEW. 
CONDENSERS—EXCHANGERS ite". ool cep. en. Penis: Stainices ‘Steel Tanke -from ZV; gel. 
PE tal Steel Pressure Vessel, S000 eet, 1 oe. sizes. aa Stainies Stee 
15 Alum. Coil Exch. 47 sq. ft. 600% WP, T304, 18” dia. x 9’4” L. Tanks, ven" _ x 18°9” longa, insu- 
7 Copper tub. 65, 90, 140, 1350 sq. ft. teted end yong txeaiien te 
6 S.S. tubular exchangers 14, 55, 70, 

368 & 400 sq. ft. KETTLES—REACTORS 
, pr eg & Toke Pacem 2000 2 450 gal. Stainless Steel Ketiles, Jktd. & MISCELLANEOUS 
Agit. 
3 5S. Coil Condensers, 40 sq. ft. 70 Stainless Steel and Stainless Clad open 1 Se. St, Bin, T926, 376 ou. i 
1 Bird Susp. Centrifugal, 48" dia. Stain- 
top. steam jacketed kettles——46, 60, less Steel Perforated Basket. 

80, 100, 150, 500 gal. sizes. 

3 200 gal. T316 Stainless Steel jacketed * DeLaval  Contsituges, models #600, 

Tanks. 10# jkt, double motion agit. 2 Kux Machine Co. Model 25 Rotary Pel- 

DRYERS—EVAPORATORS 1 200 gal. Read Stainless Steel Jacketed let Presses, 21 and 25 punch. 
Kettle. double motion agit. 10 HP. Stokes Rotary Pellet Presses. 16 punch 
- - 4 Aluminum Reaction Kettles, Jktd. & “ 
2. Atm. Double Dram Dryers, 23° x 88°. Agit., 25, 60, 130 gal. and 250 gal. _— 
1 Buflovak Atm. Double Drum Dryer. Stokes Rotary Pellet Press, RDS-3, 15 
24” x 36” punch, slotted head, 

‘ Selectro Vibrating Screens, stainless 

Boren ysis ste af Rt ney steel, 2’ x 7’, double deck, enclosed. 
™ 5 ithed 1: Paul Abbe #6 Pebble Mill, porcelain Stainless Steel Horizontal Sterilizer 

lined, 32” x 36”. 10# pr., 24” W x 26” H x 36” L. 

1 Williams Hammer Mill, type AK; size Stokes Vertical Steel Jacketed Vacuum 

A. stainless steel. Chamber and Impregnating tank, 30” L 

4 Mikro Pulverizers, #1-SH, #1-SI. x 25” W x 24” D. 
FILTERS #2-SL #2-TH. Vertical Agitators—40 HP gearmotor 
1 Premier Colloid Mill, 6” st. st. — Turbo #5B drive. —— 
Sweetland #10, 21 leaves, 314” 1 Acme #842A Jaw Crusher. oe cet fen § jacketed double 
a 140 St. St. Flanged Gate Valves, 1”, 142", 
Sweetland #12. 72 leaves, 2” 2”, 244" x 3”. 
centers. 6000’ St. St. Tubing, 14%” & 2” OD, 16 ga. 
PLANT FOR SALE g ga., 
Swanson Rotary Continuous Vacuum . 6’ lengths. 
Filter; Precoat type, 8’ dia. x 8‘ face, a See Seen = 
rubber covered and lead acid proof estes -— hall. with buildings  eteline 


construction. 55,000 sq. ft. 
‘ ‘ Railroad siding—main highway STAINLESS STEEL 
Sewer nar ere : aa ae a Secouae FARRICA TION 















































minum. “Heliarc” weldi Water-quenched welds 
Pressure Leaf Filters, 70 to 267 sq. ft. weight tonkt ae poctetaiog tn, inte 
Shriver 38” Filter Press, rubber cov- TANKS -. ete.) 1, gene of woes 304 


a ge lg and type, 316 shook 


Ghetver 06" C1. PGF. 20 ch, cl. dy. ** Sienna Sete, Senee a 998. 
Sperry 24” C. I. Filter Press, 16 Ch. 32 Horizontal Welded Steel Tanks from 30 gal. to 5700 gal. sizes. 

Louisville 8-roll Continuous Filter for 3800 gal. to 12.700 gal. sizes. Write: Attn. Fabricating Division 
Grains Press, 24”. 1 Vertical Rubber Lined, 6000 gal. open. 


our spe 











PHONE 
1413 N. 6th ST. Sy UPPLles 7 : STEVENSON 4-7210 


PHILA. 22, PA. ges EQUIPMENT CORP. CABLE—PERI 











CuemicaL Encineerinc—September 1953 





SEARCHLIGHT SECTION 


Vacuum Filler, 160 per minute, 
Resina LC automatic Capper. 
Fitzpatrick Model D $.S. Comminuter. 
Devine 18-shelf Vacuum Shelf Dryer. 


Burt automatic Wraparound Labeler. 
S. & §. Gl and G2 Auger Fillers. 
Colton 2, 3RP Rotary Tablet Machines. 
Stokes 2 Cream Filler and Closer. 


Steel Piston Fillers. 


Horix S. $. 14-Head Rotary Filler. 


SS SASSASSASASALRASPSLPSPLVSALRASPAAAALAANA NARA RAALAARANRARAARARRARARAAASRS 
7 


s-SASASSANNSANSSNAANSSASLAS 


MODERN REBUILT EQUIPMENT UN 
At Great Savings : 


International Stainless Steel Straightline 
F.M.C. Kyler A adj. Wraparound Labeler. 


Triangle Elec-Tri-Pak G2C, A6CA Fillers. 
Filler 4-Head and Hope 6-Head Stainless 


650 to 850 gal. Jacketed Mixing Tanks. 


Standard Knapp No. 429 Carton Sealer. 


Mikro 4TH, 3TH, 2TH, 1SH and Bantam 
Pulverizers; Schutz O'Neill Mills. 


Tri-Homo #5 Colloid Mill, 742 HP. 
Capem SF Single Head Capper. 


3500 gal. working cap. Steam Jacketed, 
Double Arm Mixing Tanks for mixing, 
storing or processing of your materials. 


Day 650 gal. Steam Jacketed Mixer. 
B. P. 150 Gal. Unidor S. J. D. A. Mixer. 


Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gal., with and without 
jackets, Single, Double Arm Agitators. 


Boker Perkins and Readco Heavy Duty 6 
to 150 gals. Double Arm Jacketed Mix- 
ers with Sigma or Fish Tail Blades. 





VASSASSSSSSSSSSSSSY 


New York 12, N. Y. 


NS NNNNNNNNA ANNAN 





bbb 3b) DDD DDD DDoS DDD DDD 


Day 100, 800, 1500, 10,000 Ibs. Dry Pow- 
der Mixers and Sifters. 


Lee 85 gal. S. S. Jacketed Mixing Kettle. 


Pony M, ML Labelrites; World and Er- 
mold Rotary and Straightaway Labelers. 


Oliver Sweetiand #2, Sparkler, Alsop Fil- 
ters. 

Pneumatic Scale Cartoning Line. 

Oliver cellophane adjustable Wrapper. 

Hayssen 8 - 18 adj. Wrapper. 


Hudson Sharp Campbell 2W6 high-speed 
automatic cellophane Wrapper. 


Package Machy. DF, FA4, FA Wrappers 


OVER 5000 MACHINES IN STOCK — IMMEDIATE DELIVERIES 
Further Details and Quotations Available On Request 


UNION STANDARD EQUIPMENT CO. 
318-322 Lafayette Street 


,+SASAASSASANASSSNANS 


PDVBBBIIBVVABBBBBABAW BW HS SSS 











bronze Press. 
Centrifugals and Clarifiers 





1 set 3—36" American 

with stain. stee] perforate basket). 

1—48” Tolhurst oun steel 

1—40" Tolhurs rubber cov- 
ered —_ 32”. 

2—De Laval 54-81 Clarifiers, 3 hp. 
oh les airtight clarifiers, aia, steel, 
raporetors and | and Vacuum Pans 

1—3’ B 


, teel. 
Lc Bestioe ae tien stain. steel. 
l1—20 gal. A sed st. steel Vacuum Pan. 


1, eff. E 120 sq.ft. 
SET TS Bat "3 
i 
. off. 850 sq 
Filtration Eavipment 























1—Oliver ~ 
stain. ‘steel and bronze. 


| WE BUY © WE SELL 


Complete Plants 
Phone BRunswick 86-5326 





| 

| 

| Items x; 
| “IT PAYS — TO TRADE — WITH LOEB 
| 

| 


suspended (two 


ent gis and 


WE OFFER 


MILLS 


nd 35” Vertical Mills. 
Pulverizers: #18H, 181, 4TH. 
Ww. 20”, 





ers, 3 to 


5 hp. 
10—Hammer Mills, % to 50 hp. 
6—3-roll Mills, , 12x32” and 16x40”. 
1—2-roll Rubber Birmingham, 12x24”. 


MIXERS 


1 1 bbl. stain. steel, single arm, 
eted, vacuum cover, 3 hp. 

2—! Pony Mixers, ¥1 kp - gal. 

1—. 5 and 1 


1—Goltgn $6 s-s. Gramul “4 
1—Readco 250 gal. work. cap. stain. steel 


’ Wo seat -Superior 
2—Day 30004 jacketed herisontal — 
1 . Robinson Powder type, 50 


¢—Biee! tixing Tanks, 50 to 600 gal. 
TAN TANKS 
se Steel (some oy with ent 


and used, up 
2—1000 = steel jacketed (100 psi.) open 
top. 


MISCELLANEOUS 


Screens: Rotex, Selectro, oo 
Heat Exchanger: Karbate 16.5 

Vacuum Pumps: Stokes 105 

Sanitary Pumps: Waukesha size 55, 100. 





“LOEB “ 


A rena copsdede _—* co.) 


Af ' » AVE 


Pa 


\ 


} 
} 





CLASSIFIERS: ve and _— 54” x Be. 
and 78” x 28% ft mplex, single screw 
lifting devies. denaition like. NEW. ave “available 
type, with synerogear motors, 2201440 
now. Three located Nevada. 

LepeweTive Ans: Link Belt 25 ton capacity, 

standard gauge gasoline eas 

steel trucks, air brakes, with or without 1% yd. 
Williams 8, " shell bucket, vous modern, 
excellent condition. Located Minnesota. 


oreegt pores: Caterpitiar D13000 portable on 


row Pbog puCKar: | al Knox size 7250, 
2% yd. capacity, new condit 

AIR SEPARATORS: Bradl r- 
7, wiik ar alia eo ~d . tt., Sturtevant 10 


ater, BUCKET ELEVATORS: Buckets size 12" 
Baty 40 ft. center to center, with motors and 


JAW CRUSHERS: is x 32 and 18 
tors and drives. NEW condition eee 
PORTABLE BELT conveyed: 24” x 5! ft., gaso- 


motor drive. NEW condition 
BIN: 400 — om 
Le a eg Coment Bin with or without 


WE BUY AND SELL EQUIPMENT THROUGH. 
OUT NORTH AND CENTRAL AMERICA, 


A. J. O'NEILL 


Lansdowne, Pa. 
Phila. Phones: MAdison 3-8300 3-8301 








FOR SALE 


Rotary Dryers, Storage Hopper Bins, Stee! 
Storage Tanks with heating coils, 
Bucket Elevators, Steam Jacketed Mixers, 
complete with weighing scales, Pumps, 
Exhaust and Dusi 
Electrical Equipment and Motors. 


Will sell entire plant or any part. 


ACORN IRON & SUPPLY CO. 
915 N. Delaware Ave. Philadelphia 23, Po. 





Collecting System, 
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SEARCHLIGHT SECTION 





us, Cast Your Eyes Over These BRILL Buys! 


Outstanding Selections Backed by Our 
Quarter Century of Service and Dependability! 


DRYERS—KILNS 


3—Reeves Kilns 7’x160', 7’x120’, 56” shell. 

1—Vulcan 8’x120', 54” shell, two 12” tires 
complete. 

2—Allis Chalmers 9’x80‘, 54” shell, 2—12” 
tires complete. 

1—Ruggles-Coles 6’x50’ Kiln, 4” shell. 

1—Louisville 38”x25’ steel Hot Air Rotary 
Dryer. 

bag Dryers 5’x67’, 4’6%x50', 4’x30’, 

2—Hersey 6'x23’, 5’x23’ Hot Air Rotary 
Dryers, 

4—tLouisville Steam Tube Dryers 6’x50', 
6'x30', 5’x28’, 3x20’. 

4—Buflovak single door vacuum shelf Dry- 
rs having 20—42"x42” shelves. 

4—Devine single door Vacuum Shelf Dryers 
having 20, 14, 6 and 4—40"x43” shelves. 

5—Stokes & Buflovak Rotary Vacuum Dry- 
ers 30”x8', 3’x15’, 6'6”x38’. 

1—Single Drum 4’x9’ Flaker. 

2—Buflovak 6’ Dia. Crystallizers. 


FILTERS 


3—Eimeo 3’x1’ $.S. Rotary-Vacs. 

2—Oliver Monel 8’x10’ Rotary-Vacs. 

1—Oliver SS 8’x10’ Rotary-Vac. 

2—Eimco 4’x5’ Rotary-Vacs complete with 
pumps, drives, piping, etc. 

3—Oliver 5’3”x3’, 3’x1’ Rotary Vacuum 
Enclosed Precoot. 

8—Oliver Rotary Vacuum 11’6”x18’, 11'6” 
x14’, 8’x12’, 8’x10’, 8’x8’, 8’x6’, 3’x1’. 

1—Feine steel 8’x12’ Rotary-Vac. 

2—Sweetland #12 with 72 and 36 leaves. 

1—Sweetland #10 with 18 leaves. 

1—Sweetlond #7 with 27 leaves. 

3—Vallez 500 sq. ft. Rotary Pressure. 

1—Sperry 36” arte 48 chambers, c.i., 
oven delive 

pp 36” PRE 42 chambers, c.i. closed 

s_Striner 30” P&F, 30 chambers, c.i., 
open delivery. 

8—Sperry 24” P&F, 16 chambers, <.i., 
Closed delivery. 

1—Shriver 24” Recessed, 30 chambers, 
c.i., open delivery. 

3—Shriver 18” Recessed, 30 chambers, 
c.i., open delivery. 

2—Sperry Aluminum 30” and 24” P&F, 
22 and 26 chambers. 

10—Shriver Sperry Filter Press Skeletons 
42”, 36”, 30”, 24", 18”. 


CENTRIFUGALS 


2—NEW Tolhurst 48” center slung Stain- 
less Steel, perforated baskets, motor 
driven. 

1—Fletcher 48” Suspended Aluminum bot- 
tom discharge, perforated basket. 

1--Fletcher 40° Suspended, SS, bottom dis- 
charge, perforated basket, 


Sty EQUIPMENT COMPANY 


— 


A SINGLE ITEM OR A COMPLETE PLANT 


1—Bird 40” Suspended rubber covered, bot- 
tom discharge imperforate basket. 

1—Tolhurst 32” Suspended Monel, bottom 
discharge, perforated. 

1—Fletcher 30” Suspended Steel, 
discharge, perforated. 

1—Tolhurst 26” Suspended, steel, bottom 
discharge, perforated. 

2—Bird 36”x50” solid bowl, rubber and 
stainless. 

4—Bird 36x72", 36x50", 24x38", 18’x 
28” solid bow! continuous, steel. 

3—Sharples #16P Monel & Stainless Steei 
Super Centrifuge. 


LOOK! 


3—Eimco 3’ x 1’ Rotary Vacuum 
Filters 3/16 Stainless Steel. 

1—Link-Belt 3'10” x 14’ steel 
Roto-Louvre Dryer. 

1—Link-Belt 27" x 8’ Monel Roto- 
Louvre Dryer. 

1—Hersey 4‘ x 26’ Monel Hot Air 
Rotary Dryer. 

1—Hersey 3’ x 24’ Stainless Steel 
Hot Air Rotary Dryer. 

1—Baker Perkins, Size 14, JEM 
double arm, jacketed Mixer, 50 
HP motor. 

1—Goslin Birmingham 4‘ x 8’ solid 
nickel Flaker. 

2—Milton Roy Duplex Proportion- 
ing Pumps, 212 GPH at 1500# 
pressure. 

1—Baker Perkins 35 gal. stcinless 
Steel, jacketed, double arm 
Mixer, Sigma Blades. 

1—Day 50 gal. stainless steel jack- 
eted, double arm Mixer, Sigma 
Blades. 

3—Pfaudler 5, 500 and 1,000 gal- 
lon glass-lined Reactors. 

1—#2TH stainless steel 
Pulverizer. 

2—Closed stainless steel 
1500 and 1000 gal. 

1—Hardinge 412’ x 16” Conical 
steel lined Ball Mill 30 HP. 

1—Banbury #1A Mixer with 100/ 
50 HP motor. 

5—Heat Exchangers stainless steel 
shell and tubes 50 to 300 sq. ft. 

2—Pfaudler 100 gal. glass-lined 
Stills with condensers and re- 
ceivers. 


bottom 





Mikro 
Tanks 
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PULVERIZERS 


1—Bauer 36’ Attrition Mill 2-50 HP mtrs. 

6—Patterson 6’x8’, 5’x6’, 4’x5‘, 2¥0’x3 4’ 
brick-lined Pebble Mills. 

5—Abbe 3’x4’, 3’x314' Pebble Mills. 

2—Premier Colloid Mills 8” dia., SS. 

1—Eppenbach QV-8 Colloid Mill 2 HP mo- 


tor. 
1—Jeffrey 36x24", Hammer Mill. 
3—Raymond, Gayco Mechanical Separators 
14’, 12’, 4’. 
2—Mikro #151 and #1SH Pulverizers, 
2—Sturtevant 5x8” Roll Crushers. 


SCREENS 
5—Sprout Waldron SS, single deck, 40x 
84” 


1—Day Ro-Ball single deck 40”x120”. 

3—Orville Simpson #42 Rotex Sifters 
40x84” screens. 

1—Robinson double deck 20x50”. 

5—Tyler Hummer 3’x5‘ triple deck. 

4—Tyler Hummer 4’x15’, 3’x10’, 3’x5’ nits 
deck with V-16 Vibrators. 

1—Abbe #2 Blutergess Sifter. 

1—Selectro Double Deck 18x48”. 


MIXERS 


1—Baker Perkins JUMM jacketed, double 
arm, dispersion blades, 100 HP. 
1—Baker-Perkins Type JNM, 100 gal. 
Sigma blade jacketed Mixer. 
1—Baker Perkins, Type VI, Class BB, Size 
15, 100 gallon Sigma Blades, jacketed. 
1—Baker Perkins, Type V, Class BB, Size © 
14, 50 gallon sigma blades, jacketed. 
1—Patterson 5’ dia. Conical steel. 
1—Day 2000# steel Powder Mixer. 
1—Robinson 4000# steel Powder Mixer. 
6—Rodgers 200 to 3000# Powder Mixers. 
8—New Portable Agitators 44 to 5 HP. 
4—Day, Ross 8 and 56 gal. Pony Mixers. 


MISCELLANEOUS 


1—Rodgers 10x16” Jaw Crusher. 

10—Bucket Elevators steel housing 34’ to 
60’ centers, 8x5”, 10’x6” buckets. 

1—Lummus 4’ dia. steel bubble cap col. 

4—Buflovak, Zaremba and Kilby Evapo- 
rators, single age multiple effect, 300 
to 16,000 sq 

7—Stokes bd ‘Pumps 15 to 100 CFM. 

5—Devine, Buflovak, Condensers and Re- 
ceivers, 20 to 90 sq. ft. 

1—Newman 2500# Soap Crutcher. 

4—Groen’ 150, 125 gal. stainless steel, 
jacketed, agitated Kettles. 

8—Stokes DD2, BB2, D4, D3 and B2 Rotary 
Tablet Machines. 

4—38” dia. stainless steel Revolving Pans. 

3—Nash #TS12, AL671 and #4 Vacoum 
Pumps. 

7—Olivite, Duriron, rubber, Karbate and 
Haveg Centrifugal Pumps 6” to 2”. 


BRILL Fi, 

THE Bute 
Write, Wire oh 5 
Phone us for & 
complete 
information 
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GUARANTEED EQUIPMENT 


IMMEDIATELY AVAILABLE 





54”—4 ROLL 
RAYMOND MILL 


COMPLETE UNIT 
LIKE NEW 











AUTOCLAVES—2,000 gal., 200 PSI. 

BLENDER—-310 cu. ft., jack’td. 

| CENTRIFUGE—40” Fletcher, SS. 

|} CENTRIFUGE—40” Tolhurst, steel. 

| COMPRESSOR—637 cfm, 125 PSI. 
COMPRESSOR—Fuller C80, single 
stage. 

CONDENSER—Sraper, Aluminum. 

CONVEYOR—Apron, 34’ cc., 36”. 

DIGESTER—-3900 gal., jk’td. ASME. 

DRYER—Conveyor, 24” x 28'9". 

DRYER—Drum, 5‘ x 6’ Atmos. 

DRYER—Drum, 24” x 20” SS. 

DRYER—Vac., Stokes, 59AB. 

DRYER—Louisville, 6’ x 35’ steam 
tube. 

DUST COLLECTOR——4700 CFM Buell 

Stainless Steel. 
ELEVATORS—Bucket, all sizes. 

FILTER—Press, 36” Ci 36 chambers. 

FILTER—Vac., 8’ x 12’ Feinc. 

FILTER—Rotary, 8’ x 10’ Oliver. 

| FILTER—Rotary, 11'6” x 18” Oliver. 
FILTER—#12 Sweetiand. 





j 
| 


PHONE OR WRITE FOR COMPLETE 
ASK FOR OUR CURRENT CATALOGUE - SEND US YOUR SURPLUS EQPT. LISTS 


HEAT EXCHANGER—1035 sq.. ft., 
4 pass, 250 PSI. 

HEAT EXCHANGER—5,740 sq. ft., 
chrome-moly. 

HYDRAULIC UNITS—13.5 GPM @ 
1000 PSI. 

KARBATE—WNew, Pipe and Fittings. 

KETTLE—400 gal. Pfaudler. 

KILN—8’ x 125’ x 544”. 

KILN—7’ x 160’ x 4”. 

KILN—S5’ x 67’ x 5/16”. 

KILN—4’ x 30’ x %”’. 

KILN—310-16 Roto-Louvre. 

MILLS—Ball, 6’ x 8’. 

MILL—Raymond, 50”, 5 roll. 

MIXER—L. B, 2’ x 12’, Pug. 

MIXER—3900 gal., jacketed. 

MIXER—Powder, 2190 cu. ft. 

MIXER—Paddle, 140 cu. ft. 

PULVERIZER—Raymond #1 Auto- 
matic. 

REACTOR—3000 gal., SS ciad. 

REBOILER—2200 sq. ft., 40 PSI. 

STILL—Copper, 600 gal. 

STILL—Cast iron, 1500 gal. 

TANK—1300 gal., 5° x 9 x %” 
ASME 250 PSI. 

TANK—1350 gal., vert., 78” x 5’ 
ASME, 


8’ x 32’. 
10’6” x 23’. 
10’ x 47’, 50 PSI, 


TANK—12000 gal., 

TANK—15000 gal., 

TANK—30000 gal., 
ASME. 


TANK—135000 gal., 30’ x 26’. 


DESCRIPTIONS, PRINTS & PRICES 








70 PINE STREET 


HANOVER 2-4990 #7) NEW YORK 5, N.Y 





Machinery & Equipment Merchants 





ICC 5A STEEL DRUMS 


All-Welded Construction 

198—New 30-Gal, Capacity, unceated, 

140—N: SouNew ‘S6-Oal, Care elty, coated with Witco 
Drum Lining Compound €-.3726, 

45—Used 55-Gal. coated, as above. 

Attractively "Priced 


P. PETTLER & SON Beaver Falls, Pa. 














LIQUIDATION 
Catalyst Division Of A Large 
Connecticut Chemical Plant 


Transportation Provided For 

General American 42” x 120” Double Drum Dryer 

with 15 H.P. yA = Reeves no 
3 Stokes Vacuu 40 x shelve: 
2 Sweetiand $5 "s/e' Filters with 9 S/S feaves 
Lydon 4 truck Dryer, steam 
2 #16 Sharples Vaportite Centrituges 436629 New 
Shriver Filterpresses, wood plate & frames 12” to 


24" 

Sperry Cast iron 18” Filterpress, with 10 jacketed 
Chambers, closed delivery 

Laboratory Equipment consisting of tables, scales, 
ovens, glassware x By i Autoclave, agitated, 


red, 800 P 
SPECIAL SPECIAL 


SPECIAL 
a 70 cu. Spiral Mixer with #31 Robaii 
fter area” & automatic Untoader, com- 
plete with Falk Drive and 20 HP motor 


WHAT HAVE YOU FOR SALE? 
for BETTER BUYS 4, SERVICE 
Phone SOuth 8-4451—9264—8782 
You can BANK on 


EQUIPMENT 
CLEARING 
HOUSE, INC. 


"20th STORK N 15,:N.-Y 























FOR SALE 


4 ft. & 5 ft. Stainless Steel Vacuum Pans. 
D Dryers. 


. $8. 
Jkt. 
8. Jkt. Kettler 
gal, Steel Kettles, 
75 to 1500 gal. Homogenizers or Viscolizers. 
26” Gone al ye copper baskets. 
High Vacuum ha 1% H.P. 


H.P, Copeland Freon’ Refrigeration Unit. 
30 ton Howe Suspension Tank Scale. 


Send ue your inquiries 
LESTER KEHOE MACHINERY CORP. 


1 East 42nd Street New York 17, N. Y. 
MUrray Hill 2-4616 








NEW AND GOOD-AS-NEW EQUIPMENT 


#316 Stal Steel Tanks, new, e-2 5 od & 300 gal. 
“Stainton Tank #430 xi0’ deep. 
3 

Evaporator, oe 4x3" 
ow | Pressure Cookers, 18" x18” & 24x28", 
umps—steam and electric. 
— New ay Nash Contritugat oy, 160 
j—f 














effrey 5’ ig. 12” wide. 
Bu flovak Jncketed imor nating Tank “2°x82". 


j—4x8 as 
Ketties with Agitators, 











te = By ben mat! steam jack 

i—Mod ne Staintess Steel ~- y Oe 

3—New ‘em Rol 

10—Tanks, 9 Onan tS,: 500 gal. e 

i—Moad Mill #2 with 7-'% s . ‘totally enclosed 
& Oraver Feeder. 


motor 

2—Nash Air Compressors, T Bas 623. 
3—Stainless Stee J 

—Shriver 18” Aluminum Fitter § 9. “plates, 9-frames, 
4—Stokes Rotary Tablet Machines RD4. 
10—New Sharples Oi! Purifiers. 

33000 gal. Jacketed Ketties with Turbo Agitators. 
i—Pattwson Ball Mill, Stcam jacketed, 36°x42”. 





i—Patterson Ball Mill. porcetsin lined, 17°x27”. 


BOILERS 


Rouoht ¢« Sold «© Rented 


ERIE CITY ECONOMICS 


125 Lbs.—150 H.P.—1933-1938 

150 Lbs —125 H.P.—1947 

Fire Box Type—165 H.P.—125 Lbs.—1941 

Package Type—10-15-50-60-100 H.P. 

Heating Boilers—5000-8000-12000 Ft. 

8000 Gal. Cement Lined Hot Water 
Heater 

Dowtherm Boiler International Laumont, 


725 Deg., 1,600,000 B.T.U. 


BOILER & EQUIPMENT CO. 


743 Bedford Ave rooklyn 5, N. Y 
Ubister 5-3588 





_ FEEL STORAGE TANKS 
x 45'—Y%4", 80 LB. G: : 
350,000 Gol. if x 4 





a, 700 gal. Cap. 
be oar Feats 10, LO Toe Ce Bh with some. 
2—Large Steam | 

Weare mr tkeahiatien praca large chemical plante—Send us your inquiries 


H. LOEB & SON =: pritscetrn's va. 


510 


Sito, 5,000 0.00 Bo Vert. 
ted iLL., N. Y., KANS. & GA. 


a 
LESTAN CORP. ROSEMONT, PA. 
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BARGAINS IN GOOD 
USED EQUIPMENT 


3—Autoclaves, 50 Gal. Chrome Va- 
nadium, Jack, 2000# W.P. 

10—Shriver & Sperry Filters 12” to 30”. 

2—Sperry 18” Jack. Filter Presses. 

1—Sweetiand #12 Filter, Brze Leaves. 

1—Read 75 Gal. D.A. Jack, Mixer—40 
H.P, 

2—B.P. 20 Gal. D.A. Jack. Mixers—I1I5 
HP. 

1—B.P. 2% Gal. D.A. Jack. Mixer. 

1—Simpson #2 Int e Mixer. 

1—Komerak Greaves Briquette Machine 

1—Raymond #47 Imp Mill 50 H.P. 

1—PF 250 Gal. G. L. Vac. Receiver. 

1—S.S, Condenser 370 Sq. Ft. 

1—Bird 48” S.S. Sus. Style Extractor. ° 

4—Vac. Shelf Dryers, 6, 10, 13 & 17 
Shelves. 

1—Buflovak 6’ Jack, Vac. Crystallizer. 

4—Stokes 212 C Vac. Pumps 100 cfm. 

7—5.S. Jack. Kettles 100 to 300 Gals. 

1—Horiz. Stainless Tank 2,450 Gals. 

1—Horiz. Stainless Tank 16,000 Gals. 

2—Roball Screens 40” x 120°—1 & 3 
Deck. 

3—Bubble Cap. Columns Alum. 27” x 
36” 





1—Day Nickle Jack. & Vac. Double Arm 
Mixer—10 Gals. 
6—Horiz. Spiral Mixers 200 to 20004. 
Fillers, Labelers, Cappers, Conveyors, 
Pebble & Ball Miils, Roller Mills etc. Send 
for Bulletin A-31 with complete listings. 


We buy single items to complete plants 


The MACHINERY & EQUIPMENT Corp 


Y 








FOR SALE 


Fitzpatrick Model D S/S Mill 

Davenport Rotary Press—3-A 

DeLaval Centrifugal Stili—i00 G.P.H 

Bufflovak Double om Dryer—32"x72" Complete. 
Prater Mill Included 
Bufflovak Double Drum Dryer 32°x100" Complete, 
open Mill included 

Bufflovak Double Drum Dryer—32"x52” Complete. 
Mill Inctuded. 

Lightnin’ D-i, D-2, 0-2A, D-3, Agitator. 

Mikro 2TH Pulverizer 

Mikro (SH Pulverizer. 

Filter Presses 12°x36" P&F or Recessed. 

in Stock At All Times: New & Used Kettles 2/4 to 
1000 gallon. S/S or Plain Steel. 

—— Model J Gardner Type Mixer, 29 cu. ft. 


Abbe” Lenart Mixer—5 gallon capacity. $/S Jacket- 
ed w/motor. 

Abbe Lenart Mixer—110 gallon capacity. $/S Jack- 
eted. w/motor 

2—6000 # Ribbon ee ae 

Portable Agitators w/new motor 

Additional Mixers in stock. oe Ribbon & Sigma 

Blades, Laboratory to 5 ton sizes. 

Complete — of $/S & Plain Steel Tanks in stock 

at ali t 


40 Gal. New S/clad Kettles. Complete. 40 psi. 
$160.00 each. 


We have a complete inventory pf Chemical Process- 
ing Equipment on hana at ali times, — 


Send Us Your Inquiries 


AARON Equipment | Company 


1347 So. Ashland Ave., Ch 8, iinols 


PHONE: CHesapeoke 3-5300 





SEARCHLIGHT SECTION 


Send for the NEW @@@ BULLETIN 
Just OFF the Press 





NEW and 
REBUILT 


3772 M—I11 Shriver Cast fron Plate & Frame 
Filter Presses; 32’x32 with 48 chambers 
open delivery. 

3717 A2—2 Brand NEW Sperry Filter Presses 
Pe 41; 42x42" 2 eyed; closed delivery; 

Chambers NEW 1344” Cypress Plates & 
Frames. 

3693 K1-4—Two Patterson Buhrstone Lined Peb- 
ble Mills; 6’x5’ and 6x8’ complete with 
pebbles. 

ae at 8’x8’ Pore. 
BB 0 HP Geormotors. 

C102—Goslin “ewig Steel Sextuple 
Bay 58,200 sq. ft. 

3274—Swenson beta Effect Long Tube 
Evaporator; film type. 

3475—Zaremba Single Cast Iron Evaporator; 
130 sq. ft. Copper Tubes. 

ete ay Single Cast Iron Calandria type; 

Pry & 


Lnd. Pebble 


3515—Acme 1600 Gal. Copper 6'x10’, coils, 
harometric condenser, etc. 

3557—Croll Reynolds Vac. Evaporator; 30’’x5S’ 
MONEL with accessories. 

3670-——Copper Vac. Evaporator; 66x73" coils, 
heat exchanger. 

487—Zahm & Nagel Continuous Evaporator; 
2500 ibs. per hour. 

3659 R3—Aluminum Bubble Cap Column; 2714'’x 
36’; 60 plate 

3585—Stainless Flash Tank 8’x6’: Type 316 
$/S Tube Bundle. 

3470—Stainless Steel ty Cap Column; 16 
sections; 854''x19 

3424 K4—Stainless secant oil heated agi- 
tated; 24'x48”’, 

3561—Stainless Jktd. Agitated; 
condenser. 

te ee Jktd. Agitated Reactor; 24x 


18x24" with 


3549—Stainless "or Autoclave; 3000 PSI; Agi- 
tated; 10’x15”, 


3673 L9—Pfaudler Glass Lined Jktd. Reactor; 
16x28". 


3544—Pfaudier Glass Lined Jktd. Reactor; 
‘x4’; 75 PSI. 


EQUIPMENT 


See 250 Gal. Agitated Reactor; 

4450". 

3424 K2—Monel 250 Gal. Jktd. Agtd, Reactor; 
with Condenser ond Accessories. 

3670—Steel Reactor 4’x4' heated with copper 
coil unit, 

3424 K9—Stainless mat Gal. 
Jacketed and Agitate 
3168—Stainless 500 Gal. "hake Reactor; 6’ 

dia. x 30” straight side. 
3168 eae Jacketed Reactor; 40''x8’ 


Reactor 4‘x5’ 


sh0e-chesinis 500 Gal. New Jktd. Agtd. Re- 
actor; 4’x5'2" motorized. 

3273—-Pfaudier Giass Lined Jacketed, Agitated 
Reactor; 47''x67"’, 

3434—Dopp 650 Gal, Cast Iron Full Jktd. Agi- 
tated Reactor; 80'x67”. 

3026—Buffalo Rot. Vac. Drum Dryer; chrome 
plated 5‘x12’ complete 

ie eny Drum Beyer in NICKEL; 48x 


1316 Boge & Sewell Double Drum Dryer; 


3501 E3—Devine 20 Shelf Vacuum Chamber 
Dryer 40x42" complete with Condenser, 
Receiver, Vacuum Pump, etc. 

3673 L4—Buffalo 3 Shelf Vacuum Chember 
Dryer; 40’'x42”’. 

3293 E5—J. H. Day S/S 5 gal. Double Arm 
Jktd. Mixer; Vacuum Cover. 

3566—Baker ro, it’. Paves Sigma Arms; 
12x614""x10"; 

3166—J. H. Day 20 oe docket Mixer; cored 
masticator arms; 

ad i 2 Double ‘ai Mixer; 16'x12"'x 
16” with 3 HP motor. 

2337—wW. _ P. Type Jktd. Double Arm 100 
Gal. Mixers geared both ends, 

3677 Dl—Baker Perkins Size 17 Class BB Type 
Vil Jacketed Mixers; double sigma arms; 
geared both ends; 4314"x53'"x44"", 

11 S.S. Hor, Tanks; 2000 Gal. with Agitators. 

6 S.S. Hor. Tanks; 1000 Gal. with Agitators. 

5 S.S. Vertical Tanks; 450 Gal, with Agitators, 


FRED. R. FIRSTENBERG. Pres. 


FIRST MACHINERY CORP. 


157 HUDSON ST 


WOrth 6-3456 


NEW YORK 13 





ROTARY DRYERS & KILNS 
meee 4x20’, 4’x45', 5’x50’, 5’ a, 6'x60', 6’x80', 
Y_'%7'x60', 7x45’, 7’x64’ & 8x 


1 Tyee Bld vik Magnetic Separator. 


12’x10’ Dorreo Brum 

40'x30’ Dorr 3 4 Com prtnent Thickener, 

-~ att. 7x6 & axe Ball M 
Rayneed Ae Kamometic F = 

2 Siv os Vater, ng 19000 Sq. Ft. 

2'x15’ 6’x22’ or 


assifier: 
10’x48” Hardinge Air. Classifying Be Son Mill, 
4'x7’ Peripheral Disch 

Heavy Media Separation Uniterst & #2. 
Hercules Junior 3 Roll Pulverizer. 

Clyde- Kuntz Continuous Myarater 

7 Electric Air mopressors, 1300, doe & 3374 Ft. 
135-8000 & 10,000 Gal. Tank Car 

45 Ton Plymouth Diesel Locomotive. 
1750 Ft. Cheo, Pneu, Elec, pressor. 


STANHOPE, 60 E. 42) /4 St., N. Y., 17, N.Y. 





JAW CRUSHERS—7" x 12” up to 42” x 48”. 

CRUSHING ROLLS—16" x 10” up to 54” x 24”, 

GY BATORY CRUSHERS—#3 up to #12, Also one 
14”, 42” Superior McCully gyratory crusher, 

SWING on MMER MILI 

ROTARY FINE CRUSHERS—#1, #1% ont #3, 

DIRECT HEAT ROTARY DRYERS—3 a x 


50’. 
SEMI INDIRECT HEAT ROTARY DRYERS—70" x 
3’ x 30’ Christis indirect heat rot dryer, BV. 
#222- 2322-2636 A.-C. type R Hy raaene * Crushers, 
Hardinge, Marey & Fuller- Tala mil 
RAYMOND MILLS—#0, 


side, 
TUBE ROD & BALL M ILLS-——4’ Mp to ¥ dia, 
AIR SEPARATOR—5’, 6’, 8’, 14’ x 16’ dia 
1—Complete Lime Hydrating Plant. 
1—800-1100 & 1500 bbl, Cement Plan 
New—Used & Rebuilt ikitne sGestere. -Dryers, 


W. P. HEINEKEN, INC. 
50 Broad St., N. Y. 
Tel. Whitehall 4.4236 

















“Opportunity” Advertising 
Think 
“SEARCHLIGHT” 
First 





FOR SALE 
1—Ingersoll Rand 


High Pressure Air Compressor 
Type 40, 4 stage, Model GC-50-B a Neg 
by ae Engine, 3,000 Ibs 


pressure, 20 cap. 
FS-8852, Chemical Mpateseing a 








330 West 42nd 8t., New York 36 
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AMERICAN - . YOU BUY 
aya 


SORS VACUUM PUMPS 


RUY 


DAB! 


AIR COMPRES 





HIGH PRESSURE AIR 
Manu- 
facturer 


























s sgesseeise z 


10sai3 











PORTABLES 
New and Rebuilt 
30 CFM To 600 CFM 
Gas & Diesel - Sale or Rent 
Rental Purchase 


BSezest 


we 
—as 
Oe 





SEs 





VACUUM PUMPS (DRY) 
41 CFM Ingersoll 6xt 
CFM American 644x6 
Ingersoll 10x5 
hington 18x7 


SE98e8 


te 
= 





18/11x10 














Penn 24x11 
American 24x11 


OVER 300 UNITS TO 
CHOOSE FROM 


BAMERICAN Air Compressor Corp. 


N.Y. CHickering 4-7665 - North Bergen,N.J. Union 5-4848 














USED “GOOD AS NEW” 
EQUIPMENT 





Priced Right—Write Now 








QUICK DELIVERY ON GUARANTEED EQUIPMENT 


LNS i—Sturtevant 30” Rock Em mill. 

DRYERS & KI j—eneeeen 22” Aten, lu. 

i—Lehman 4 Roll W, x 6° ~ min, 

ae e 3 Roll Mills e A, 32° to 16” x 40”. 
x 36” Double Roller ain 

im : 24” 3 pr. high steel Roller 

alo Vac 3—Houchin 18 x 36”, 4 Roll Granite ond Mills. 

4—Ball & ot & Leomi 


"g Truck. 
New Seco Rotary ° dealer & Kiins, s Tray Truck 


owen & Conrniryeds i: 





per, 
Laval 











FILTERS 
Staintess Leat Fitter, tyne 49. 
UO Roerry & Shriver 12 16, 26", BP" iron 
ah Oliver Rotary Vac. Filters. 
ph ey 
Lab. 2 Roll Milt. 
Now 6 x I2’ Lab Mixing Mille and Calenders. 


4—Farrell 2 Roll, Rubber & Plastic ham 
—Rubber & Pt xtruders |’ to 6”, 








bber 
tien Molding Equipment. 
.P. ~— Bucket Elevators. 
. Also #1. emben Oi & Coal Fired. 


WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLANTS 
PARTIAL LISTING , WRITE FOR BULLETINS. PHONE STERLING 8-9066 


STEIN EQUIPMENT COMPANY 


107 - 8th St., Brooklyn 15, N. Y. Sterling 8-1944 Cable Machequip 








| $12 Filter, 36 leaves on 4” centers 
#12 Filter, 48 leaves on 3” centers 
~ aay Bt Gontritegel. 15 HP, “solid ste! 
Rotex #52 double deck Sereen, 60” x 120” 
Karbate Exch » 178-4 a” tues, 206 sa ft 
Sharples PY. 148 per-D- Canto §.8, new 
ae fore Soe 6.8. $. 8’ x 90’ 
Reactor, "sokt & Agit 
je VD, 20 HP 





pars 
ig 











rd 36” x 72” Cont. Cent. S 
mmo fA 5 Roll nigh side Mill 

ayce 4° Sepers arators, Model 44 (2) 
Sharples §.S. ACVO bsg an = y New (2) 
2” x ru Rot 0 “," shell 


i Ae traln dele Sndiadralndratabi Bice 





2 & 
oS. 


Filter 
roll Mill. Wtr cooled 
Morehouse vertical Paint Mill, 10 HP 
% Raymond 6’ Double Whizzer Separator. New 


% Specialists in Used Processing Equipment 


MACHINERY AND 
EQUIPMENT CO. 


5158 BRYANT ST. © SAN FRANCISCO 7, CALIF. 


»* 
4 
* 
* 
* 
¥* 
* 
¥ 
¥ 
¥ 
* 
* 
¥ 
* 
*% 
as 
* 
e 








For Sale For Sale 


1—Eppenbach ee ae Home Mixer, com- 
plete with a Explosion-Proef Motor. 

1—Bakor-Porkins 180 Gal. Stainiens Stect_ etter, 
double-arm, a blades, with 20 hp ex- 

eeeen. proof mo’ 

- Day =2, s. Gal. i Brtettes Mixer. 
Fonhie Mills 40 t — 

Pony Mixers, 8. 

HIGH SPEED Rowler “Mitts. ox te 16°x40", 

Motor Driven Belt Conveyor 

3—8" Premier Colloid Mills, watercooted. 

2——-#281 Mikro-Puiverizers with 10 hp Motors. 


SPECIALIZING IN REBUILT MACHINERY 


Irving Barcan Company ° 
249 ORIENT AVE. 
JERSEY CITY 5, N. J. 
Phone—DElaware 2-6695-6 











IF THERE IS 


Anything you want 


that other readers of this paper 
can supply 


OR- 
Something you 
don't want 


That other readers can use, ad- 
vertise it in the 


SEARCHLIGHT SECTION 
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IF IT'S “CLASS” 
YOURE AFTER... 


TO GET IT-IN YOUR EQUIPMENT 
THAT IS-BUY FROM 


GELB 





Cap., Series EL. 


Stainless Steel Receiver. 





Papeete Stainless Steel Rotary Vacuum Dryer, 5’ x 20’, 
RIE sors Glass Lined Jacketed Open Top Kettle, 300 Gals. 
1—Pfaudler 500 Gals. Jacketed Vacuum Reactor. 
1—Pfaudler 100 Gals. Glass Lined Jacketed Vacuum Distilla- 
tion Unit with Stainless Steel 60 5q. Ft. Condenser and 


1—Pfaudler Glass Lined Storage Tank, 1000 Gals. 
1—Acme Stainless Steel Storage Tank with Coils, 12,000 


Gals. 
1—Stainless Steel Crystallizing Tank, 6,000 Gals. 








DRYERS—KILNS 


l—Link Belt Stainless Steel Roto-Louvre 

le er, rnin Ot ans. 
es arnt acuum er, 3°x 

1—Vulcan Rotary Kiln, 7’x! prt 

Meg + e Vacuum Shelf , Se 5 & 9 
elves. 

1—Buflovak Double Drum Dryers, 32x90". 

1—Louisville Steam Tube Dryer, 6’x50’. 

2—Buflovak Vacuum Drum Dryers, all . 


ers, 20 shelves each. 
4—Buflovak Vacuum Shelf Dryers, 20 
shelves each 


FILTERS 


2—Oliver Rotary Vacuum Filters, ang 
Steel Construction with Monel 

1—Oliver Homogenous Lead Filter, 8x8", 

1—Sperry Al um Plate & Frame Filier 
Press, 42”x42", Saeee Delivery, 3” 
Frames, 35 Chambe 

2 > inp Monel Gereen Type Centrifugal 


ee ‘<a #2 Stainless Steel Filter, 12- 
16” Leaves, 28 Sq. Ft. 

1—Shriver Stainless jteel Filter Press, 24'x 
24", Cl Delivery, 10 Chambers. 

$—Shriver 24x24” (luminum Plate & 
Frame Filter Presses, Closed Delivery, 
35 Chambers each. 

i, smn 42” CI Plate & Frame Filter 
Press, 16 Chambers, Closed Delivery. 

1—Sperry te" byt Plate & Frame Filter 








Press, » 9 
1—Shriver 42” Bw PGF Filter Press, 40 
Ch: rs. Cl Delivery. 
3—Shriver 36x36" C I P&F Filter Presses, 
Closed Delivery, 24 & 
S$—Sweetland Fil A 12, 
1—Oliver Rot: teel Filter 3’x1’. 
1—Shriver 24x24" ell, a deliv- 


filter p . 3 eye, 
2—Spe' c 1 Posed cena heliocey Filter Presses, 
24” , 30 chambers. 
CENTRIFUGALS 
1—Fletcher see Steel Suspended Type 
Cen' ated Basket 


a Established 1886 ons — 


— R.GELB & SONS, 


CHEMICAL, RUBBER, OIL, 
STATE HIGHWAY No. 29, 
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l—Fletcher 48" conliuge, Bronze Perfo- 
rated Basket. Moto 

ey #16-Y Siainless Steel Super 
Clarifying Centrifuges. 


MIXERS 


3—Day #30 Imperial Jacketed Double Arm, 
Sigma Blade Mixers, 75 Gal. Working 


3—J. H. Day Jacketed Powder Mixers, 800 
lbs. each, with 5 HP Gear Head Motors. 

ae Boe + ma Steel Jacketed Mixers, 200 

e ~ Working Cap., Sigma a 

1 pson #1 Intensive 

4—Baker Perkins Steel Jacketed Mixers, 

a Blades, 100 Gals. 

3 r Perkins Stainless Steel, Jacketed 
Mixers, Sigma Blades, 100 

3—Turbo Steel Jack. Mixers, 700 Gais. Each. 


PULVERIZERS—GRINDERS—MILLS 

l—Mikro #2TH Stainless Steel Pulverizer. 

oa #3TH Mikro Pulverizer with 30 

1—Mikro S3W Pulverizer. 

1—Mikro #2TH Pulverizer, Stainless Steel & 
Bronze Construction, with Motor. 

l—Abbe #2 Master Ro Cutter, 

1—Ball & Jewell 8.8. Rotary Cutter. 
2—Ball & Jewell Rotary Cutters. 

1—Blaw Knox Air Mill Pulverizer. 

Stainless 


Mikro 
3—Thropp 2-Roll Rubber Mills, 18’x50". 
— #2 Buhrstone lined Pebble Mill, 
x 


1—Grncndler atee Hammer Mill, 
—Thropp 2-Roll Rubber Mill, 10x24", 
I—Sprout Waldron #36 Attrition Mill ‘with 


2-75 
1—R ond 10” Lab. Air Separator with 
Ys Motor. rater Ww 


AUTOCLAVES—KETTLES—TANKS 
1—Combustion Enginee Stainless Stee! 





 necontgg Re ero lp eo le 
. utoclave Gal., 300 PSI 


m Stainless Steel jacketed Vacuum 
Kettles, 360 " 
1—Struthers b+ Steel jacketed Vacuum 
Reactor, Gals. . with Drive, 
Turbine gtates & Coils 


3—Aluminum Storage Tanks, 9,000 Gals. 
Cap. & 3,100 Gals. Cap. 


_UNION, N. J. 


THE GELB GIRL—SEPTEMBER, 1953 
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1—Baker Perkins Stainless Steel Jacketed 
Double Arm Mixer, Sigma biade, 9 


Gal. 

1—Baker Perkins Stainless Steel Disper- 
sion Mixer ae 15, Type VUMM, 
100 Gals. 

1—Readco Stainless Steel Jacketed 

Double ge B. .., Sigma Blades, 

225 Gals. W 

1—Struthers Walle Seebie “Arm “North- 
master’ Mixer, 50 Gals. Working 

100 Gals. Total Cap. 
5—Sim mpson He yg Mixers, 
1—Simpson 18” Lab. intensive Mixer. 














ey ey Glass Lined Jacketed Kettles, 
1—Pfiaudler Glass Lined Jacketed Kettle, 
20 Gals. 


1—Monel Storage Tank, 1,300 G 

a ta foes Steel jacketed Autoclaves. 
300 Gals.  PS1. Working 
A 


5500 Lbs, 
1—Patterson Steel Jacketed Autoclave 
Gals. Cap., Internal Pressure 120 SD tbe 
wae ay Bh BR gy 

Ss. 7 ° 
ASME Code, 50 Lbs. Presouce. * 
a6 | P. Devine Jacketed Vacuum Reactors, 


is. . Each. 
1—Buffalo Steel Pressure Tank, 10,000 Gals. 
. 125 PSI, ASME Coded. 
25—-Steel Storage Tanks, 9,000-17,500 Gals. 
a Rubber Lined Storage Tank, 4,500 


° le 


MISCELLANEOUS 
3—Downington eye pest Heat Ex- 
changers, 45 & 
ee Wells ba Bas B font Ex- 


1—Wor ton Worthite 
HP Motor, Model 
——. Vacuum Pumps, Model 


a oN Model 3A Heavy Horizon- 
‘ tal coienens Ee Baler. a 
lose St Steel, iBize 168, 38 35 ‘tem at ae’ Bed, 
2—Worthington tacron Centrifugal 
Pumps, Model #3 CULL, 4x3”, 





4 inc, 
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For niore information about products of these advertisers, use Reader Service postcard in section following 


Admiral Tool & Die Co., Inc 
Aerofin Corp 


Albert Pipe 

Aldrich Pump 

Allegheny pe Steel Corp 
Allen Bradley Co. 
Allis-‘Chalmers Mfg... ..64, 97, 105, 275 
Allmetal Screw Prods. Co., Inc 9 
Alloy Steel Prods. Co., Inc 60 
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Harbison-Walker Refractories 
Company 
Hardinge Company, Inc 
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Illinois Water Treatment Co 
Industrial Process Engineers 
Industrial Filter & Pump Mfg. Co... 396 


aapree Nae Conan? 43 "Fiy ef 
nternatio ngrg. inc 5 ="Feedo ° ; 
Sis””* 





International Exposition Company.. + 
International Nickel Co 85, 
International Paper Co 
International Salt Company, Inc... . . 
L.T.E. Circuit Breaker Co,......110-111 
A CASE History 


Jefferson Chemical Company, Inc... . 265 
Jeffrey Mfg. Company 

Jeliff Mfg. Corp., The C.O........ 
Jenkins Brothers 

Johns-Manville .........+. 32, 350, 383 | 


Kaiser Engineers Diy. of Henry J. 

Kaiser 
Malley. & CO. 09. Gis ccc ve ts apne 
Kemp Mfg. Company............. 
Kidde & Co., Walter 
MBINEY DN, OO, oo 6 Fens’ os bates L461 
Kirk & Blum Mfg. Co 516 
Knight Maurice A. ........3.++04.+ 292 
Koppers Co., Inc 93, R459, 478 


LaBour Co., Inc 80 
Ce EE reese Pr at 312° 
Lapp Insulator Co,, Inc......... 18, 263 
Lebanon Steel Foundry .......... 298 
Leeds & Northrup Co 379 
Lee Metal Products Co............ B318 | 
Link Belt Co 13, 92, 101, 357 
Littleford Bros. Inc. ...../..... 6. R456 
Liquidometer Corp. ............ RB468 
Louisville Dryer Div. of Gen. Amer. 
HOME. SAND, 5 nie 056.4 ind eb Faves 7 
Lukens Steel Co 
Lumberton Chamber of Commerce.LT453 


Master Electric Company. ....3rd Cover | 
Mathiesen Chemical’ Co 115 


is ea, Bigs Se oe For the solution to lubrication difficulties, or chemical feed- 

Meriam Instrument 

Mears-Kane-Ofeldt Inc. ........... 472 in roblems, more and more companies are turning to 

Merrick Seale Mfg. Co.... | BP : P g 

Metalweld Inc. ................- Manzel. For 50 years a leader in the field, Manzel is today 

Meyercord Co., The 

etac apg ogy fecha RrRt eee | a flexible, fast-moving organization with the special technical 
ldvale \o., 1€ | 

Midwest Piping Co., Inc a 7 skill for meeting your needs quickly and economically. Write 

ontinued ) 

Minneapolis-Honeywell Reg. Co., for further information about Manzel Force Feed Lubrica- 
Industrial Div. ........... 89, 462-463 

Mixing Equipment Co., Inc tors and Chemical Feeders. 

Morris Machine Works 

Multi-Metal Wire Cloth Co., Inc..RB466 | 

Murrav Mfg. Co., D. J 2 buard h 

Mt. Vernon- Woodberry Mills Turner- MANZEL FoRc fie 
Halsey Co. .. ET SE ate Easy 2 aia 


Nash Engineering Co. ............ 96 | “ase 
See's » 


National Aluminate Corp. .... 

National Carbon Co. ............. 305 
National Engineering Co... .... .406-407 
National Filter Media Corp... .....L448 324 BABCOCK STREET 


National Foam System Inc......... 272 
National Lead Co 253 BUFFALO 10, NEW YORK 
National Research Corp.............491 


National Tank & Pipe Co,....... RT458 Se “A DIVISION OF FRONTIER INDUSTRIES, ine: r 


{Continued) Bea ple is 
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Two-stage air cleaning: high efficiency centrifugal collector (at left) | Apverriser’s INDEX, cont .. . 


plus cloth media filter. 
| Neptune Meter Co 


| Newark Wire Cloth Company 

| New York State Dept. of Commerce 290 
Niagara Alkali Co. .............2; 399 
Denene Diower. C0. 5 ee eee 130 
Nichols Engineering & Research Corp. 262 

| Nicholson & Co., W. H 2 

| Nordstrom Valves, Div. of Rockwell 

SR iri es isin oss acken' 37-38 

 herenancta Mee eet eee eee 483 

| Oliver United Filters Inc.......... 480 

| Oronite Chemical Company........ 141 


| Pacific Pumps, Inc 

| Pemghbors Corp. 0.05.06. 0 5 occ ce es 456 

| Parker Appliance Co 366, 367 

| Patterson-Kelly Co., The Inc 

| Peerless Mfg. Co 

| Peerless Pump., Div. Food Machy. & 

| Chemical Corp. 

| Penberthy Injector Company 
Penn. Ind. Chem. Corp 
Perkin-Elmer 

yO 8 OO eer ome Back Cov: er 
Pfizer & Co., Inc., Chas 

* Phila Quartz Co.. 

| Phila. Gear Welt se o6vcxs ‘ 
Pittsburgh Coke & Chem. -Co.. 

| Pittsburgh Lectrodryer Corp.. . 
Potts Co., Horace T 

h “ , | ‘ Powell Valves .... i 
Pp armaceutica manufacturer finds Powers Reg. Co. .....6.22.555. 

Preseed Gree! Cons 5. is. 83 eas "7339 

Pressed Steel Tank Co...... 


KIRK and BLUM DUST CONTROL 225S3iis: ac: 
Process Equipment Div. of Gen. 


Amer. Transp. Corp. .....-...- 
Proctor & Schwartz Inc 


“just what the doctor ordered!” Proportioneers, Inc. ...........- 


Purolator Products Inc. ........ 
Pyrene Mfg. Co........ 


To insure, in all manufacturing 

steps, the purity of The Wm. S. Randolph Laboratories Inc... . 
Merrell Company’s products, Kirk & Raybestos-Manhattan, Inc., 

Blum Dust Control Syste as Manhattan Rubber Div. .-....... 
‘ ‘ ayer Were Ravbestos-Manhattan, Inc., Packing 
installed by this well known pharma- Division 


ceutical manufacturer. Dust is Raymond Pulverizing Div., 
ait , Combustion Engrg. Inc. .. . 
e > ‘ 

liminated at its source to meet the Reading, Pratt & Cady Div. of 


plant’s strict requirements. Since the Amer, Chain & Cable 


building is air conditioned, cleaned air Read Standard Corporation. . 
i : Reeves Pulley Co............ 
is tempered (warmed or cooled) sce slag ie oe eB 


To nomen rigidly controlled and before it is returned to the plant. Republic Steel Corp......... 
conditioned plant atmosphere, air Whateve ‘ Revere Copper & Brass, Inc... . . . 
returned from cleaning operation . sa foal da toons problem, put it up to Revere Corporation of America 
is heated or cooled as required. experse 9 Git banding... KIRK & Reynolds Metals ........... 
BLUM—with over 46 years’ Richardson Scale Co.......... 
experience in Dust and Fume control. eich: hea se Blower Corp 


For illustrated literature, write to: Roper Corp., Geo. D 
The Kirk & Blum Mfg. Co., Ruberoid Co., The ..... 
0000 Forrer St., Cincinnati 9, Ohio. Ryerson & Son, Inc., I. T.. 


Saran Lined Pipe Co...... 

i? TT ¢ Z 1] nN Schneible Co., Claude B.. . .. 
; Schutie & Koerting Co... .. 

Sealol Corporation ........ 
Sharples Corporation ....... 
Shell Chemical Corp. . 
Shell Development Company. 
THE KIRK AND BLUM MANUFACTURING COMPANY = given Nis Mules Div. 
3208 FORRER STREET CINCINNATI 9, OHIO Sly Mfg. Co., The W. W... 


DUST 


September 1953—Cuemicar ENncinerrinc 





Smith Corp., AvQh, ic isi i saaivs 62-63 
Snap-On Tools Corporation ....... L472 
Solvay Process Div. Allied Chem. & 

Dye Corporation 
Sorensen & Company 
Sparkler Mfg. Co 
Spence Engineering Co., Inc........ 
Sperry & Co., D. KR... 2.5... 
Spraying Systems Co... . 
Sprout Waldron Co. ............. 497 
Standard Conveyor Co..... 352 
Standard Oil Co 
Standard Steel Corp. ............. 
Stanley Co., Inc., Wm. W 
Stearns Magnctic, Inc. 
Stokes Machine Co., F. J.......... 
Struthers-Wells Corp. ............ 
Sturtevant Mill Co. .............. 424 
Sun Oil Company 
Sun Shipbuilding & Drydock 

Company 
Superior Combustion Industrics. . . . .L363 
Superior Electric Company........ 413 
Surface Combustion Corporation . 390, 391 
Sutton Steele & Steele Inc.........R 
Swenson Evaporator Co 


Taber Pump Company 

Tank Car Div., Gen. Amer. Trans. 
CMO Ti ie cenecdvnckteewen ss 123 

Taylor & Co., W. A 

Tavior Forge & Pipe Works 

Taylor Instrument Co 


Texas Pi 
Thayer $ca 


Timken Roller Bearing Company... . 

Tranter Mfg. Inc., Platecoil Div... . 

Traylor-Engrg. & Mfg. Co 

Treadwell Const. Co. 

Trent Tube Company 

Tri-Clover Machine Co 

Tee WO. 56 EG LB443 

Turner-Halsey Co., Mt. Vernon 
Woodberry Mills .............. 


Union Bag & Paper Corp.......... 

Union Carbide & Carbon Corp..... 2 

United Chromium Inc. ........... 418 
. S. Electrical Motors Inc.. . 
bate Sabet OO. soo cc aS 
. S. I. Chemicals Co. .......... 73-74 
. S. Rubber Co. 57 
. S. Steel Corp. 
. S. Steel Products Div. of U. S. 
Steel Corp. 

U. S. Stoneware Co, 


VIO PWN. ons i oe cca os LT443 | 


Virginia Smelting Co 
Vogt Machine Co., Henry 


tp., The 285 | 


Western States Machine Company.. 347 
Westinghouse Electric 


Wiegand Co., Edwin 
Wigton-Abbott Corp. 
Wilfley & Sons, A. R 


(Continued) 


CuemicaL EncIneerinc—September 


Pe chandl 


_. of Design and Manufacturing Skill 





You're looking at an 85 foot column destined to handle a key distillation step 
in an important processing plant. Our engineers helped in the design and all 


of the fabrication was done in our own shop. 


This is the kind of work we are doing for companies who need special process 
equipment. We are in position to help in the design as we did for this long 
column, bringing to the problems involved many years of experience in design 
and a good understanding of processing steps. Or, if only fabrication is 
desired, we call attention to our modern, well- 

equipped shop and skilled workmen, 

( : long experienced in handling copper, 

( ncuneeu n( anc stainless steel, aluminum, carbon, 


{ 


, a silver, nickel, inconel, brass, bronze 
U Hamuhactu MGR and all other commercially used 


metals. 
Process Equipment 


oe Vesion Can we be of help in any way: de- 


sign and manufacture or just 
manufacture to your own design? 


to Solve Your Problem 


’’ BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. » 60 EAST 42nd STREET, NEW YORK 17, N.Y. 
1953 517 





| ADVERTISER'S INDEX, cont... 
| 


There’s a Pyrene for eve fire hazard | Williams Patent Crusher & Pulverizer 
ry Company 
L, J. Wing Mfg. Co 
Willson Products, Inc.......... 
Wolverine Tube Division of Calumet 
& Copper Co, 
Worklon, Inc. 
Worthington Corp. 
Wyandotte Chemicals Corp. 


0: baths | Wyssmont Co. 


Yarnall-Waring Co. .............. 173 
OMAN io ha ce CL 8 Sa 499 


are fire 


hazards 


PROFESSIONAL SERVICES 


SEARCHLIGHT SECTION 
(Classified Advertising) 
H. E. Hilty, Mer. 


EMPLOYMENT 


Positions Wanted .. 
Employment Services 


SPECIAL SERVICES 
Contract Work 
BUSINESS OPPORTUNITIES 
Offered 
PROPERTY 
For Sale 
EQUIPMENT 
(Used or Surplus New) 
For Sale nee .. .)04-513 


WANTED 
Equipment 
Dee ADVERTISERS INDEX 
These extinguishers are for oil bath hazards: (L to R) Pyrene Foam, Aaron Equipment Co 
C-O-Two Dry Chemical and C-O-Two Carbon Dioxide Extinguishers. Acorn Iron & Supply Co os 
American Air Compressor Corp.. 
Barcan Co., Irving 
Boiler & Equipment Co 
4 +4 ® Booty Resineers Inc 
is your tire protection Brill Riulpment. Co 
Celanese Corp 
Chemical Service Corp 
9 Consolidated Products Co., Inc.... 
Up to ate an amp e e Dalton Supply Co 
Drake Personnel 
DuPont De Nemours & Co., 
* % a Edwards Steel Drum 
Common sense dictates enough of the right kind of fire protec- Blectric Equipment Co. - 
Equipment Clearing House Inc.... 


tion. If you haven’t had the danger spots in your plant surveyed Wires Stasminery Corp 
recently, wé suggest inviting a Pyrene distributor to make a Gelb & Son Inc., 


‘ - P Heat & Power Co., 
tour. He has the right Pyrene* equipment to cope with any fire Heineken Inc. W. 
, Py i ordan, W. Alec 
hazard you may have—everything from hand extinguishers to Kehoe Machinery Corp.... 
Lawler Company 


automatic systems. He also carries Pyrene parts and recharges. Lestan_ Corp 


Loeb Equipment Supply Co 


One call to him, one purchase order, one invoice will take care Loeb & Son, H . . 
§ z Luria Steel & Trading Corp., Erman- i 
of any need you may have. Write us for his address. 


Howell Division 
Machinery & Equipment Corp., N. \ 
Machinery & Equipment Co., (Calif. 
*T.M, Reg. U.S. Pat. Of. Marvin Co., George R 
Meyer & Sons Inc., Wm. W 
fire extinguishers : izing liquid, sod id, t id d b Newman Tallow & Soap Machy Co... 
Pertable fire extinguishers: vaporizing liquid, soda-acid, foam cartridge-operated, carbon New York Shipbuilding Corp 
dioxide, dry chemical, and pump tonk ¢ Wheeled extinguishers: soda-acid, foam, carbon Olin Industries Inc 
iy? . O'Neill, A. J 
i . 
dioxide, dry chemical types © Air foam playpipes Systems for special hazards Perry Equipment Corp 
> 


Pettler & Son, F 
PYRENE MANUFACTURING COMPANY Stanhope Inc., R. C 
Sittekiet & Assoc. Dean 'C 
593 Belmont Ave. Newark 8, New Jersey Truland Chemical & Engineering Co. 5 
Affiliated with C-O-Two Fire Equipment Co, Union Standard Equipment Co 
Vulcan Detinning Co 
Western Pine Assoc 
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e CHEMICALS 


e EQUIPMENT 


e SERVICES 








Ghomival Ongineering atk Sorsive 


How Reader Service Works 


The Reader Service postcard inside the back cover 
makes it easy to get more information on any of the 
chemicals, equipment or services listed here. 


nip has corresponding numbers for each of the 
page numbers in this directory. Circle the num- 
oe of the items you want; fill out the return 


CHEMICALS 


Alkalies 

Allyl chloride 
Carbamide 
Carbon, activated 


Catalyst carriers 
Caustic potash 
Caustic soda 
Cements, corrosion-proof 
Cement, insulation 
Cement, synthetic resin 
Chemicals 
Cc pee: liberating compound 
-making 
Cc oe ydrogenation 
Coal chemicals 
Coatings, protective, bulletin MC-7, . 
Coatings, resin-base 
Conditioners, fertilizer 
Defoaming compounds, silicone 
Diatomaceous silicon 
Diethyl ethoxy-methylene malonate. . 
Dispersant 
Drying oil, safflower 22....... 
Emulsion adhesive .............% 
Extenders 
Fottiliver plants 06 0... 600% deus 
Fillers 
Film bases, synthetic ............. 
6k Se er eee ee 477b 
Flame proofers, durable 
Flatting agents 
S.A Re eee 434a 
Formaldehydes 
Fungicide, oils, soluble 
Furfuryl alcohol ......,....5.... 368P 
Glycerine substitutes, trimethylol 
ethane ..... A aia 
Glycols, polvethylene 
Ghee Gast 3 
Greases. lubrication 
Insecticide base, strobane ......... 
Methionine 
CPT OEIINOE hk es cs ee 
Oils 
eaeet: Geeta so. oo ie nk cv as 
Lubrication 


Paper aids 

Petrohols ; 

Phenol. properties, uses & handling 
EEE ne 

Phthalic anhydrides wa 

Plastictiers............ 

Polvalcohol 

Polishing agents ...... 
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page. 


Protective coatings, coal-tar base 


Anions, bulletin 57 
Cations, bulletin 58 
Petroleum 
Polyvinyl 


Resorcinol 
Rubber activators 
Sodium formate 
Soil conditioner 
Solvents, petroleum 
Sorbitol 
Stabilizing agents 
Sulfur 
Dioxide liquid 
Surface active agents .............. 141 
Teflon 368H, 3680 
Thermoplastic, extruded 366B 
Tire cord, rayon, high strength 
Water repellants 


EQUIPMENT 


Catalog S-7430 
Hydrogen, chloride 
Agitators 
Side entering 
Turbine, bulletin 9 
Air conditioning, humidity control, . . 
Air canditioning systems 
Air handling equipment 
Air conditioning equipment 
Cleaning 
Electronic 
Ventilating fans 
CRE See ier = Fe 422b 
Alarms, gas 
Alloys, electrical 
Arc furnace equipment 
Circuit breakers, catalog B-4695. .58-59c 
Rototrol, catalog B-4695 
Transformers, catalog B-4695.... 
Bars, titanium 
Bearings 
Electric motor 
Oiless, submerged 
Bin gates & valves... ......5.055 
Blowers 
Centrifugal 
Displacement 
Boilers 


Steam generator 
Brine making process, Lixate 
Rulk packing 
Burners, line 
Calcinators, multiple hearth 
Car handling 


address; mail the card to us. 
direct to you from the companies. 
L, R, T, B, locate ads on the page: left, right, top, 
bottom. The letters a, b, c and A, B, C indicate first, 
second, third, etc., 


Answers will come 
The letters, 


item in an ad or on a particular 


Eee ian es Peper eu meer arrgery. |. 
Carbon, alloy & stainless steel 
Stainless steel 

Centrifugals 
Electric drive, automatic 
High speed, crystal dewaterers 
Sus] Hed, vatable speed 

Centrifuges 
Air cleaning 
Crystal dewatering, bulletin 1257. 
Fine solids dewatering, 

bulletin 1254 

Chains, roller 
Precision steel 

Channels, structural 

Charts, air conditioning .......... _248D 


; 146a 


Cleaners, jet 
Closures, drum 
Clutches, torque limiting.......... 246F 
Combustion chambers, HCI, 
catalog S-7530 
Comparators, phosphate, pH & 
chlorine determination 
Compressors, 
Pes Che oe ates ays 266D, 366N 
Air compression 
Gas compression 
Gas engine driven 
Heavy duty 
High capacity 
High pressure 
Horizontal 
Low capacity 
Low pressure 
Lubricated ....... 
Non-lubricated 


Single-stage 
Centrifugal, bulletin 109... . 326.327 
Steam driven 
OMNES Cae. nig ocr coy Ee 
Y-type 
Containers 
Bags 
Filter, acrylic fiber... ......... 
Multi-wall 
Drums 
Stainless steel 


Controls 
AOU WOUEE ci oe eae 
Variable speed ee 
Control centers, motor, butletin 
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SN Sa Tre Re er smenett 





Conveying systems, pneumatic... .. .422a 
oe RG Be Eee Peay eee 352b 
0 ET ER oe eS Ce 90-91 
MMERER CLEVERONE 655 oon nev in 8) 101 


Bulk handling, catalog 76-A....BL453 
Bulk materials handling, 


ES. CPL EEE 129 

Screw, data book 2289............13 
Coolers 

Gascade, catalog S-6820 ........ 305b 

Zone control, catalog 804........ 494b 
Couplings 

Flexible, bulletin FC-952........ 258b 

Rigid & flexible ............ 408-409¢ 
Cranes, stacker fork lift...........264A 
Crystallizers, continuous, 

SEE BOTTI EE A RPE 474 
Dehumidifieation ................ 364 
Demineralizers, water ............ 362H 
PMD ci acvenk chaees cine 426 
Disintegration equipment, mills 

LOPE LES IOP E SLA 15la 

ROE ORE Sea em .151b 
Dispensers, chlorine ............. 368D 
Distillation trays ...........+..+-46 329 
Drives 

Electro-fluid, book 2485.......... 92b 

Gearmotor, book 2485........... 92c 

Pind, bGGk 2485 6.0.6. ccc ees 92a 

Fluid coupling, book 2485........ 92e 

Fluid gear, book 2485............ 92d 

Worm gear, bulletin HGB...... ape or 
EINE i ee 0s id csc hws 4D 7 

WOU vice kat on ste spuds 487 

Rotary, bulletin 531............ 150 

MIND G85 Pic 0 a hae Vs be kes B296 

Zone control, catalog 804........ 494a 
TATE GYROS og dias svecc cunt hess 274 

Flash. catalog 54-A............0% 282 
Dust collectors 

Centrifugal . . .BL443, BR452, BR458, 

516 

Cloth, flat bag 

PONT NOR hee Cc egeaeae 178 

Putletin SOV-A soo. ewes eos 469 
Cloth tuhe 

CMPAION te hie Ak es a a 287 

Blow ring, bulletin 528....... R445 

Wile WAN i eis cas). sce ss 28 
Ejectors 

CNN AE ee 42-43 

oe SEES DA LORS ALP OY 271B 
Enclosures, motor starter & circuit 

breaker, bulletin 2634 ........ 446.447 
Engines 

Compressors . is wielpace eis ieee Sa 

Roadable switch . 5 eta och ac sa 
Equipment, bulk handling . sg . 366] 
RNR i oss a ee RE 3640 

MONE 55a. aa eae a oR 155 
Exchangers 

BO oe Gos 5 cea dips Ke 3661 

Pte PONE as secu aes 248E 
Exhausters. waste products disposal, 

oe ooh, BEE EE EON et ERS R4Sla 
Pe INET: So oboe ake kw ce) 256D 


Fabrications, steel & alloy plate... . .192b 
Fabricators 


Aluminum & stainless steel...... R456 
Fume duct systems, bulletin 9-1. ..270 
es ils Gi ke w CREO RE 153 
Process equipment .......... 184-185b 
PN oo ee ee ey uae 269 
Vessels, stainless steel .......... 1464 
POOR Oa Rak ds aaa 366M 
COT SEE 8 ev cs R465 
Exhanst, fume & foul air....... R46l1c 
Fastenings 
Corrosion-resistant ............. 475a 


CuemicaL Encingertinc—September 1953 


Stainless steel 
ene 89 8 ee 
eee B90). Ae 
Peneie: 6 aaa 362G 
Liaw afavity. 6. Soe east 266A 
Small plant gravimetric ......... 260F 
PROS So ee 189, 396 
Abrasion-resistant, Flo-Klean -.. . .. .432 
Continuous, centrifugal ........... 1] 
Horizontal, bulletin 218R......... 480 
Horizontal plate ....... 2. 354-355 
Rotary, leaf pressure ............14b 
Rotary vacuum ........... te kee 
MNGE 5 35 Shun) <8 es ee ga ais 5 
Paar, eee eee 
Cte a eae ee 
4 oS eee eo 431b 
Filter cloth....... 436b, L448a, BR466b 
Pee Oe ess ce eee ee 22 
Filter leaves . reer ee, | 
Pres eee 6 SS L448b 
POM ee oe a eee es R470 
FUR Rs csc eee cece eee 
Fire extinguishers ................ 518a 
Foam systems ................5.272 
PORMDIE§ .aateacccs pa ee 
Fire extinguishing systems .. ....,.384 
Fittings 
Corrosion-resistant .............. 440 
CE ees ge ck. we san ae 
Flexible plastic pipe cate gy 266B 
EiricatIOh goss. ec ens eee 
Manhole ... skh See 
Tube, catalog 4300. 366-367 
Welding . i eae 
Steel, die Re 
Fixtures, lighting ....... oe 362M 
Flanges 
Forged steel ....... Bey cy Ves 373 
Plug & seal ....... ae ..  -405a 
Forgings, titanium .............. .486g 
Furnaces, vacuum ...... ii. ss en 
Gas generating equipment .......... 293 
Gaskets, Teflon .......... .e eee 442b 
Gauges, liquid level ............. .485¢ 
Gearmotors, right angle ............527 
Generators 
Gas, inert, bulletin 1-10........... 84 
Peete PS AS RS 368E 
Steam, catalog 522-F & F22-W. . .L457 
Grates: mamnetio sos iif STs 260B 
Grinders & mixers ...... roe S6GA 
Hangers, pipe .... ovate ee 
FROnds; FONK ke aa visser 
ad cece 3.5 REE ea oP 62-63a 
uh a, 4 CP cae pr oe ea went rls 0 130 
Air-cooled ....... rai ks <a ee 
ANAM 668 ri 182-183c 
Return bend flanges............. 192a 
Shell & tube, catalog S-6620...... 305a 
 iccpadii, cies oS ET REE HOC ae 3660 
Heat transfer equipment, coils, i 
coils, bulletin P61...... .. +264 
Heaters 
Air. bulletin H53-12 ............390 
PDenerating ...... ee .. 3648 
Flectric ...... ss boa roles Me ae 
ii RR meee meena. || 
fai Oe Pe rE Rae re a 392 
Horizontal & Blower tvpe....... 369 
Revolving, bulletin HR-6....... 316 
Hoses 
PON iw Sats WES a 19 
oh, ON rte ee eer 362] 
Flexible metal ............25 52a, 65 
he IP eI aaa 362N 
Hose and couplings.............. 364G 
Idlers. belt training .............. 264B 
Iniectors. antomatic ..............485d 
Instruments 








Analyzers 


Magnetic oxygen ..........-+> 379 
Tee Se es oe ea 250A 
Pilot plant infrared .......... 252D 
Recording ... .............. L458 
Controls 
Electronic, liquid flow, Pub. 
$3-766-38 ...... Ree wees bE 
Level, electronic ............156b 
Control systems 
Electronic, catalog 164........438 
PME ches eer sets . 454-455 
Controllers 
Differential pressure ....... ., 309 
Temperature . 0.00.05 000555 252B 
Pneumatic thermometer, 
bulletin 6401 ........... 462-463 
Indicators 
Level, electronic ............. 156a 
Position, bulletin M .......... 127 
Meters 


Continuous weighing bulk 
material, bulletin 550-H4.... .143 
Flow, corrosive liquids, 


Pub. 53-766-38............ 433, 
A Perey er oR ny ee 259 
Monitors, air flow ..........--. 254A 
Production refractometer ....... 254B 
Recorders 
BPAY bie’. sae 
Temperature, catalog 60E....... 190 
Regulators 
Spectrohotometers, voltage .... .254 
Temperature, bulletin T50....... 30 
Temperature recording ........ 289 
Voltage, bulletin $351.........413 
Switches 
Explosion-proof limit ........252A 
Float, bulletin 1200 ........ .484d 
Fuel flow, bulletin 1400 ....... 484a 


Liquid level, bulletin 1100... . .484c 
Systems, electronic process 


WOME Se Seis tie ae 252C 
Television, industrial, 
bulletin 1025C .............R453 
Thermometers 
Al ee ee ee 177 
Resistan¢e, bulletin 230-C...... 321 
THemNOtee 6666. SS 348 
Transmission systems, 
OUUIONEE ig x +c 5:0 ones 180-181 
Transmitters, fuel flow, 
bulletin 1300.............. 484h 
SPINE os 355 1 GEA See 477h 
Blankets, factory fabricated mineral 
WAG, ieee Geass 412 
Cement ....... Pee eta ae 
PR AOE 6 Sana i ee 17b 
Pine Coverite 26.0. 8s Sea 
Weather-protected .............. 350 
Isolators, vibration .........246C, 364L 
Jets, steam, catalog $-7300........ . 305f 
Joints 
Wapension. <6. 6753: SeeMey iS | 
Bulletin FC-952.... ; ..,258a 
Rubber, folder AD-137.........356 
Swing, catalog 400..............346 
Kettles, proOe@8 0:05. is as ce tes 15, 474e 


Kilns, rotary, bulletin 07 B6368A. .. .275 
Kits, condenser tube reconditioning. .248B 


Linings 
Brick, catalog §-6210... 305; 
CN Se is cc oes GS .. . 418b 
Rar oc ote iS) Swuatiwies pas 488 
Liauid processing equipment....... 3681 
Lubricators, force feed....... 364M, 515 
Maenets, electric & non-eleetric, 
CS000-B os sa cere es ...359b 


Materials of construction 








Alloys 
Aluminum bronze, corrosion 


Nickel, corrosion resistant 
182-183-a, be 
2 


Aluminum 
Asbestos, corrugated 
Corrosion-proof 
Corrosion resistant 
Plastic 
Rubber 
Furfural alcohol resin, corrosion- 
proof, bulletin 6-0 ............ 
Porcelain 
Steel 
Aluminum 
Clad 


Materials handling .............. 

Materials handling equipment 

Measurement, oxygen 

Measuring equipment 

Mills 
Batch, bulletin AH-440-11 
Conical, bulletin AH-44-11 ‘ 
Cylindrical, bulletin AH-440-11. . .360c 
Grinding, bulletin 8121.......... 489 
Rod, bulletin AH-440-11 


Tube, bulletin AH-440-11 
Mixing equipment 
NN shag ex oho 04's 5 wes 424, 171 
omy bulletin 8 
, twin-shell, catalog 12 
Diss vers, centrifugal 
Mixers 
Heavy-duty, bulletin 2 
Laboratory, catalog DH-50,.... 
ee OL Oe 259, 406-407 
Paste, bulletin 3 
Portable, catalog B-75 
Rotary chemical 
Side entering 
Catalog B-104 
Top entering 
ropeller-type, catalog B-103. 
Turbine & paddle-type, 
B-102 
Turbines . 
Variable speeds Eee EN 175 
Motors 
Booklet B-6052 
Controls 
Enclosures 
Starters 
Automatic, bulletin 7 
Manual, bulletin 609 
Electric 
Catalog 976 
Enclosed 
Explosion-proof 
Mica-insulated 
Sanitary 
: Triclad 


.125d 


Gear, bulletin 4-Ip21, 4-1p3l..... 353 
Splash proof, bulletin MU185. . .333b 
Synchronous 
High-speed, bulletin 
GEA-5426 
Low-speed, bulletin 
GEA-5332 
TEFC, bulletin GEA-4400 
Nails 
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Packings 
Teflon 
Tower, ceramic 
Panels, precast concrete wall 
Pelleters, continuous 
Photographic intermediates, auto- 
positive 
Pilot plant equipment 
Pipes 
Aluminum 
Clay downspout 
Fittings & valves, catalog S-7000. .305e 
Nickel lined 2 
Rigid plastic 
Saran-rubber lined 
Steel, saran lined 
Wood lined 
Pipes & fittings, plastic 
Piping, copper, bulletin C-24...... 145b 
Plants, blending & packing......... 260C 
Plates, condenser 
Plates, titanium 
Pneumatic handling 
Porcelain specialties, high 
temperature 
Power systems, distribution, high 
voltage load center 
Precipitators, electrostatic .......... 478 
Preheaters, air, Ljungstrom 
Process equipment 
Corrosion resistant, bulletin L-52...31 
Glassed steel, bulletin 902-L1... 
Lead bonded 
Teflon 


Processing, plants, equipment. . 
Pulleys 

Conveyors 

Magnetic, catalog C-5000-B 


Bulletin S-146 

Acid 

Ballast, rotary gas, vane, piston & 
2-stage 

Centrifugal 
Bulletin 175 
Dea TEE. iiadiens vedas o 13] 
Catalog S-7250 

Controlled volume 

Diaphragm, bulletin 137 

Direct flow 

Double-diaphragm 

Double-suction, bulletin 8B6146. ..105 

aie t small volume, bulletin 


oe ata shaft seal 
Mechanical vacuum 
Packing gland 
Pneumatic 
PS oo obs FES ee 422c 
Process 
Proportioning 
Bulletin 1105 
. Reciprocating 
Rotary, high vacuum 
Rotating, plunger, bulletin L-51. .L 
Self-priming, centrifugal 
Single & twin unit, bulletins B400C 
& SP223CC 
Stock, bulletin 1100 
Sump 
Bulletin 963 


Variable speed, catalog UP-52R ... 


.132a 
Purifiers, hydrogen 368F 


Reactivators 
Rectifiers 


Reducers, motorized, bulletin 3104. 
TS oa Suc s yo 
Castable, bulletin EB-1]1......... 
Plastic firebrick, bulletin EB-11 
ne ng EE TERT RS 
Rings, Teflon 
Rivets 
Roasters, multiple-hearth .... 
Rods, stainless steel 
Rolls 
Conveyor belt idler 
Driers, jacketed steel 
Safety equipment, glasses, plastic 
Scales, bagging 
Screens 
Wire, monel 
Screens & feeders 
Screws 
Wood, silicon bronze........... 475b 
Seals, mechanical, for process plants, 
bulletin 9 deh 
Separators 
Centrifugal 
Chromatographic . 
Entrainment 
Gravity 
Magnetic 
Catalog 15 
Pulley, magnetic, catalog 15. 
Sheaves 
Sheets, titanium 
Shovels, tractor mounted. . .. 
Sidings, aluminum ribbed, 
embossed 
Softeners, water 
Spectrophotometers, bulletin 23-14. . 
Sprockets 408-409a 
Roller chain 
Steels 
High alloy, corrosion & heat 
resistant 
Tool & die 
Strips, titanium 
Switches, limit 
Switchgears, metal-clad, indoor . 
outdoor, booklet B-5306. . 
Tanks 
Acid storage 
Fiberglass 
Welded steel 
Wood 


*408-409d 
.486c 
262A 


Tantalum 
Teflon 
Thermometers, psychrometric . 
Towers 
Catalog S-7350 
Cooling 
Fume washing ......... 
Refrigeration condensers .......... 
Transporters, liquid oxygen. . 
Traps, steam 
Impulse, bulletin T-1740. . 
Tubes 
Allov steel 
Condenser 
Copper 
Bulletin C-24 


Finned, integ:al 
Tubing 
Alloy 
Aluminum 
Coiled, aluminum 
Flexible metal, booklet cc-400. . 


Stainless stecl 68, 420: 
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Steam 
Unloaders, box car 
Valves 


Stainless steel, swing 
Contoured disc, bulletin 700-2.. 


Corrosion-resistant 

Cylindrical plug, catalog 4-cm 

Diaphragm 

Double-seated V-ported disc, 
bulletin 700-2 

Gate 
Alloy steel, catalog 10 
Forged carbon, catalog 10 
High-pressure-temperature, 

circular 116 


302-303b 
Stainless steel 302-303a 
Rubber lined, iron body & 


revolving disc 


Globe 
Bronze, full 


ug 
Forged steel, .. AD-1608. .251b 
302-303d 


Stainless steel 
Y-type 
High-pressure-temperature, 
circular 116 
Non-return, high-pressure-tem- 
perature, circular 116 


Lubricant-sealed 
Non-lubricated, bulletin V/4 
Packless, bulletin RC-813 


Pressure-reducing, water, bulletin 
W3 


Surge velick bulletin W-2 
Swing check 
Tank, flush bottom 
Y, high vacuum 
Valve operators, motorized, catalog 
L-50 
Vaporizers, chlorine 
Ventilation, exhaust, industrial... . 
Vessels, pressure 
Water conditioning equipment 
Water treatment 
Compression stills 


a 


Aersol 

Consultants, engineering 

Design & construction 
Reaction units, bulletin 5 
~——" Plant Assembly, bulletin 


Engineering & construction 
Heavy metal equipment 
Plants, ammonia, bulletin A-101. 
Process plants 
Processes, plants & equipment 
Sulfa-recovery plants 
Vacuum processing equipment 
Equipment cleaning, with chemicals. . 
Flocculation 
Flotation, froth 
Industrial location information 
Installations, electrical 
Lubrication 
Maintenance 
Plant locations 
Process problems 
Shipping, tank cars, bulk liquid 
Valve sizing procedure 


Stainless steel Demineralizers Weldments 
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Vinyl plastics 

| ashb ack Water softeners, zeolite 

eee Wetting agents, bulletin P-147 
To make sure that you don’t miss any news that could help you with 
your job, Chemical Engineering is doing a double take for you. The EQUIPMENT 
listings on this and the following page is a repeat of the editorial 
listings only on chemicals, equipment and services featured last Analyzers — 
month in New Equipment, New Products and New Technical ge ee eater in, gras Sotatin 
Literature departments. Use the postcard below for more information 
on any item in this list. 


CHEMICALS Monomers & polymers, listing of Bresken® circuit 


Adhesives Naphthalenes, chlorinated Bulletin boards 
i ic chemicals, new } 
Paint, aluminum Cars, covered hopper 
Plastics, availability Cladding, lead 
Clarifiers 
Plasticizer, plastolein 9057 Dioz Cleaners 
Polymers, Kel-F, bulletin 1-3-53 
Polystrenes, modified, C-3-161 
Protective coatings 
Protective linings 
Refractories, silicon carbide brick Controllers, pyrometer 
Resins Conveyors, belt 
Alkyds and rosin esters Coolers, graphite cascade 
Vinsol * Couplers 
Rubber, chemical resistance of I Dehumidifiers, chemical 
Demineralizers 
Silicone coating Dispenser, chlorine 
Silicone resin Door, pressure vessel 
Solvents Drill, masonry 
Sulfur, sources of Drives, variable speed 


Supplies, laboratory Ejectors 
Vinyl film Electrodes, welding 
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Ee eee eee e eer 304H 
Exchangers, air cooled ...........+++- 221A 
Extinguishers, portable fire ...........- 216D 
Fabric, non-woven filter ............+- 236B 
PONE Sila k ip sarsscecncyanvececne 306V 
eo fare re ee 230A 
Fittings, tube .........:0cceeesseseees 230C 
Tube and pipe ........ceccseceees 234B 
Pipi oi ik icc Saree cscsocceen 304N 
Fountains, goggle wash ...........++.+-+ 26H 
Gauges ........- sees pees vetpeanebleee 
So ee. GORE Tee TCET ETTORE CLT e 304B 
Generators, K362 ..4..0.,ccccccrsenas 306B 
Gloves, reconditioned .........+-..++++ 224D 
Grating, aluminum ............+-.+-5 212E 
Heaters, feedwater ...........00ceeee 304P 
Hot water, catalog 5 .......+++4+ 308F 
ee. PI eee Ee 222B 
Heating systems, plastics, calenders and 
i ec batsate we'd Sveebn .--.310N 
iat, SBE sis vn ccg aa ce ceveecneece’ 308H 
Indicators, turbidity .........--.e000+ 306N 
Inserts, heat transfer ............-+06- 218A 
Insolation, vibration ..................3068 
Instruments 
Circuit breaker tester ............4. 214C 
Heat radiation detectors ............ 310M 
Holiday detectors ..........+-.+0+. 214A 
Infrared absorption cells ............ 310L 
Mass flow meter ...............06- 214E 
Turbidity indicator ...........-..45 310P 
2-speed chart drive .............06- 214D 
Vacuum gauge .......0.secesccvees 214B 
X-ray spectrograph calculator ........ 310T 


Insulation, glass pipe .........+.++++0+ 212A 


Mite Be APUG. eos eden escccesces 216E 
Linings, corrosion resistant ........... .310B 
Machines, dyeing ............-.2+00: 228D 
MOBO ca ccisecceedesncccnedsurnes 304S 

GRE WAG igs ict cca geecesceense 235A 
SUE se iia ve ses ce rscesencensese 304R 
Materials handling ...............++0+ 306K 


Bin-box system, catalog 83 
Metals, flow location, bulletin A-500....308A 


ROE CINE id's soc sv cccecsugsencets 3101 
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More Help for You... 


It's fast. It’s easy. Chemical Engineering’s 
Reader Service will — you reprints too. You can 
use the postcard to —_— data on processes, 
equipment, techno 


Now Ready... 
Chemical Engineering’s Reprint 35 


industrial Plastics—Anticipated growth in the 
_—— indust om from the fact that plastics 
can do many jobs better than older materials. Com- 
parative properties and industrial experience are 
guides to intelligent selection which are covered in 
this report..... (50¢) 


Every Month... 


This list wll help to keep you posted as to what's 
available for 2 aga files. The postcard makes it con- 
venient to order. 


1—Chemicel Engineering's Flowsheets—150 flowsheets of 
industrial processes. ($2). 

2 Date & Methods for Cost Estimation. 1—38 articles, 128 
pages . . . equipment, plants, operations. ($1.75). 
Deta & Methods for Cost Estimation. [I1—48 pages, 
published since April 1952. ($1). 
Fire Prevention—-Developments and trends. (50¢). 
Meterials of Construction—14th biennial report 
with directory of materials and manufacturers. ($1). 
Orgenic Unit Processes—Recent advances. (50¢). 

















Gless—How and why it’s used in process plants. (50¢). 
Sublimation—Equipment techniques, theory. (50¢). 
Agglomeration—Methods and equipment. (50¢). 

New Tools — Trends and developments in 
equipment, iques. (50¢). 

Plant Defense — Control disaster by enemy attack, 
espionage. (50¢). 

Pumps—Classification and characteristics . 
pumps . . . how to select. (50¢). 

Reprint 22a & 22b ($1). 

Process Instrumentation—48-p 

selection, push-button plants. “se. 
Process instrumentation—1!6-p. chart Guide to Process 
Instrumentation Elements. 350 instruments. (35¢). 
Size Reduction — Selection of crushing, grinding and 


pulverizing equipment. (50¢). 

Adsorption — What it can do, its mechanism, 
design practice, expectations for the future. (50¢). 
Solids Feeders — How to lick feeding difficulties with 
solids and semi-solids. (50¢). 

Materials of ion—How ‘a evaluate, select, test 
and use protective coatings. ($1) 

Plants and A 32-p. tabulation of plant projects 
and technology advances in 1952. (75¢). 

The Year for Decisions—Guidance for chemical manage- 
ment facing critical decisions in the year ahead. (75¢). 
Fluidized Solids—Timely survey of fluidization know-how 
and application. (50¢). 

Heat Technology—A comprehensive report on production, 
containment, transport and transfer of heat. ($1). 
Industrial ow and where to use plastics as 
materials of construction. (50¢). 


Order Now, Pay Later: 


The directions on the other side of the postcard 
make ordering simple. 


. chemical 
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latest 
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When you must have slow speed power, always 
consider first MASTER Right Angle Shaft Gearmotors. 
They’re very compact. - low in cost... safe... 


and so easy to use. 


And nowhere else can you get_anywhere near the 
wide range of selection that you have in MASTER 
Right Angle Gearmotors. They're available in sizes 
Ys to 25 Horsepower for all electrical specifications 
and in splash-proof, enclosed or explosion-proof con- 
struction. Gear reduction ranges up to 430 to 1 with 
the countershaft in either horizontal or vertical posi- 
tions. In addition these gearmotors can be supplied 
with integrally built electric brakes. . . three types of 
variable speed units. . . and with fluid drive units for 


cushioned power. 
i 


11 
\ 


Try them . .4. you'll find they're the ‘horsesense way 
to get slow-speed horsepower. ; 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 





™* 


you can't beat them | 
for compact slo-speed power 





Glass-to-Steel Bond 
Supports 





Truck : 


pFAUDLER 


The corrosion resistance of glass 
plus the working strength of steel 


For this unusual demonstration, the faces of 
two steel discs 4” in diameter were glassed, 
then the discs were put face-to-face and fired 
at the same high temperature used in manu- 
facturing Pfaudler glassed steel equipment. 
The bond between glass and steel, created by 
chemical action during this firing, locked the 
two pieces together so powerfully that the 
full weight (11,000 Ibs.) of the truck failed to 
pull them apart. In a subsequent test, this 
bond withstood a pull of over 19,000 lbs., or 
1,500 Ibs./sq. in. 

High temperature firing locks Pfaudler glass 
to steel and makes it hard and tough. 

Because it can be so durably bonded to 
steel, glass, with its almost universal corrosion 
resistance, is widely used for both pilot plant 
operations and full-scale production. Pfaudler 
glassed steel reactors in capacities up to 3500 
gallons are commonplace in chemical proc- 
essing today. These units are equipped with 


THE PFAUDLER CO. ‘aud 


agitation, can be jacketed, and are supple- 
mented by a complete line of glassed steel 
accessories. Custom-built reactors as large as 
8300 gallons, for severe chemical service, 
have been constructed. Glassed steel frac- 
tionating columns and evaporators have 
solved many serious corrosion problems. 

Even at elevated temperatures and pres- 
sures, Pfaudler glassed steel is resistant to all 
acids except hydrofluoric. And now, with a 
new Pfaudler glass, it is possible to handle 
not only acids but also alkaline solutions up 
to pH12 and up to 212°F. Thus it is possible 
to perform a wide variety of reactions in a 
single glassed steel vessel. 

Pfaudler factories are located in Rochester, 
N. Y.; Elyria, Ohio; Leven, Fife, Scotland; 
and Schwetzingen, Baden, Germany. Sales 
offices in all principal cities. 

Write for Bulletin 902-L-1, our new gen- 
eral catalog on Pfaudler equipment. 


ROCHESTER 3, N. Y. 





CLOSE-UP showing how the glassed 
steel discs were connected to crane 
so as to support entire weight of 
52-ton truck. Below: close-up 
showing steel discs “glassed” 
together. 


